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EB K BER PIL me % 9) rowed from the former Prussian navy. Of these five 
THe wae e. be Sa 70 T= new ships, the ‘‘Hertha,” built at the Vulcan docks, near 


THE oriental tour of the Kaiser is about to be com- 
yleted. So far as the voyage itself was concerned, the 
<aiser used his yacht ‘*‘ Hohenzollern,” described in 

SUPPLEMENT 1194. Since the invited guests could not 
all find accommodations on board the imperial yacht, 
Germany’s two newest warships—the cruiser ‘“‘Hertha” 
and the scout-boat ** Hela”—were called into service. 








THE GERMAN AV 


Stettin, is the only one completed. Two additional 
cruisers may, however, be finished within the present 
year. In these vessels the German navy will receive 
a valuable addition ; for, during the last six years, no 
new cruisers have been added to the fleet. This re- 


markable neglect is explained by the unintelligible 
averseness of the Reichstag from meeting even the 
most modest dewands of the Adiniralty, as well as by 





** Hertha,” 8°2 inches in caliber. The number of rapid- 
firing guns on the “Hertha” is also greater. The 
‘**Kaiserin Augusta” carries only twelve guns of 59 
inch caliber, eight rapid-firing guns of 3°4-inch caliber, 
eight machine guns, two light pieces, and five torpedo 
tubes. The * Hertha,” on the other hand, carries two 
82-inch rapid-firing guns, eight 6-inch, ten 3°4-inch, ten 
14-inch, four machine guns, and three torpedo tubes 
The armor, as well as the armament, has also been 
improved. The guns of the * Hertha ” are mounted in 











ISO * HELA,” WHICH ACCOMPANIED THE 








Painted a snowy white, these vessels almost equal in 
appearanve the imperial yacht. 

hile the *‘Hohenzollern” and “Hela” have al- 
ready made long voyages, the keel of the ‘“‘ Hertha” 
for the first time plowed the sea on this tour of the 
Kaiser. She is, says the Illustrirte Zeitung, a new 
cruiser of a type which, with the exception of the 
“Victoria Luise,” the ** Freya,” the ** Vineta,” and the 
“* Hansa,” was not 4 in the German navy. 
Save the “ Victoria Luise,” named after the Kaiser's 
only daughter, the designs of these cruisers were bor- 








EMPEROR'S FLEET. 





A VIEW OF BETHANY. 


the great strides made in the fields of naval architec- 
ture and of ordnance. How great this progress has 
been, especially in recent times, can be well shown by 
comparing Germany’s two newest cruisers, the ‘ Kais- 
erin Augusta,” now forming part of the Asiatic fleet, 
and the ** Hertha.” 

First of all, the armament, as a result of the experi- 
ences obtained in the Chino-Japanese war, and con- 
firmed by the recent battles of Manila and Santiago, 
has become more powerful. The heaviest gun of the 
* Kaiserin Augusta” is 5°9 inches in caliber; of the 





can make 18% knots per hour, against the * 
Augusta's” 20. 
type, the 





armored turrets, and behind casemates of 4-inch Har 


vey steel. The conning tower and the ammunition 
hoists are similarly armored. The deck is protected 
by 4-inch Harvey steel. 

The engines of the ‘‘ Hertha,” at a total displace 


ment of 5,628 tons, are not so powerful as those of the 


** Kaiserin Augusta ;” but with 10,000 horse power she 
Kaiserin 
Unlike the other cruisers of the same 
‘*Hertha” has been fitted with Belleville 
water-tube boilers, whereas the “ Kaiserin Augusta” 
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has been provided with locomotive boilers. 
of the *“* Hertha” numbers 439 men. 

The remaining vessel of the Kaiser's fleet, the ‘‘ Hela,” 
is the latest and probably the last scout-boat of the Im- 
perial navy ; for in the future, Germany will build no 
more vessels of this type. The ‘‘ Hela” was con- 
structed by the Wefer Company, of Bremen, and was 
Jaunched in 1895. 
her trials, she began her fifst voyage in the past 
summer as part of the squadron which accompanied 
the Kaiser to Norway. Her displacement of 2,000 tons, 
length of 328 feet, beam of 36 feet, give her an unusu- 
ally slender appearance. Her speed of over 20 knots 


The crew 


per hour, obtained with engines of 6,000 horse power, | 


compares favorably with that of the large ocean 
steamers. Requiring buta light armament, the *‘Hela” 
has been provided with four 3°4-inch rapid-firing guns, 


six 1°9-inch and two machine guns. The * Hela” is the | 
first seout-boat to be provided with a thin protective | 


leck. The cruising radius of the *‘Hela” is com- 
paratively large, for the vessel may be compelled to 
steam many miles without being able to touch at any 
port. The complement of the “Hela” is 187 men. 
\fter her return from the Orient, the “‘Hela” will take 
her place in the Brandenburg division. 

With these vessels the Kaiser voyaged to the Orient. 
Of his subsequent journey to Jerusalem, of the conse- 


eration of the church of the Saviour, we have already 
spoken at length in the SUPPLEMENT already referred 
to. In addition to the illustrations already published, 
we have here reproduced from the Illustrirte Zeitung 
several engravings of noteworthy spots in Palestine, 
which were visited by the Kaiser. 

The road to Jericho leads to Bethany, a town situated 
on a slope and surrounded by olive trees. Here may 
be seen the houses of Martha and 
tomb of Lazarus. Thence the road passes over ranges 
of bala mountains, down into the valley of the 
Jordan, on the borders of which, not far from the spot 
(Quarantine Hill) on which, according to tradition, 
Christ fasted for forty days, there lies a wretched 
village, which now marks the site of the Jericho of 
old. 

The monastery of Mar Saba is best reached from 
Jerusalem by traveling up the valley of the Kedron 
through a number of fantastic ravines in which nom- 
adic Bedouin tribes are wont to set up their tents. As 
early as the fifth century, St. Euthymius here con- 
secrated a :nonastery, which became a place of import- 
ance under his disciple Saba. Later the monastery was 
several times destroyed, but was restored by the Rus- 
sians in 1840. and now serves as a kind of exile for 
delinquent priests of the Greek church. The monastery 
lies in a dreary desert, and is built on a number of 


of Simon and the} 





terraces, the lowermost of which has a slope of 650 feet. 


In the overlying heights hyenas and jackals now dwell 
in the ruined houses of former monks. 

Let us now return to Jerusalem and glance at the 
city of Zion. Assuredly the city shines no longer in 
| the glory bewept by Christ on the Mount of Olives. 
| Passing out of the city on the road to Jaffa, there is 
seen in the distance Mount Carmel, the mountain of 


| Jehovah to consume his sacrifice, and thus caused Ahab 
to exterminate the prophets of Baal, who were unable 
to call down fire to consume their offerings. 

From Jaffa to Haifa, in the Bay of Akka, where the 
Kaiser landed upon holy ground, is a journey of eight 
hours by water. Viewed from a distance, the town 
presents the appearance of a European city. As a 
matter of fact, the city owes this character to the 
Wtrtemberg colonists who have settled there. 

From Haifa the road leads to Nazareth, where many 
a spot of interest may be visited. Nazareth was always 
an insignificant place, and only during the period of 
the crusades, when it became an archiepiscopal see, was 
it of any importance. 

On October 29 the brilliant retinue of the Kaiser 
| arrived at the imperial encampment before the wails 
of Jerusalem. On the same day the Kaiser passed 
through the Jaffa gate into the Holy City. The im- 
perial camp was situated in a grove in an easterly di- 
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THE MONASTERY OF MAR SABA. 


rection from the Abyssinian church. Looking toward 
the east, one could see the Holy City, and in the dis- 
tance the Mount of Olives, upon which stand the 
church of the Ascension, and the slender tower built 
by the Russians. The confused mass of houses was 
overtopped by the belfry of the new church of the 
Saviour and the dome of the Sepulcher. In the distance 
rose the mosque of El Aksa and the dome of the mosque 
of Omar. Toward the west were situated the tents of 
the Kaiser and Kaiserin. 

Each tent included living, sleeping, and bath rooms. 
Connected with the tents were a large eating tent and 
three smaller tents, serving as reception and smoking 
rooms. Before the imperial tents extended a board 
walk covered with mats. In an easterly direction were 
situated the orchestra tent, and three rows of round 
tents for the use of the higher dignitaries ; removed 
from the latter a short distance were six rows of tents 
for the servants. In a villain the southeastern portion 
of the grove the telegraph operators were stationed 
and the body guard of the Kaiser were quartered. Not 
far from the villa the stables for the horses and tents 
for the grooms were erected. To the south a road led 
to the Jaffa gate, through which the Kaiser passed in 
his triumphal entrance into the city. 


Tainted meat can be sweetened and purified by the 
use of charcoal. 





NUT GROWING INCREASING. 


THE local nutting season round about New York 
begins early in October and continues well up to the 
Christmas holidays, and the farmers’ boys and Italian 
residents of the city are kept busy gathering the chest- 
nuts, black walnuts, butternuts, and hickorynuts in 


After having successfully completed (God, upon which Elijah of old prayed for the fire of | the woods north of us, across the river in New Jersey, 


}and on Long Island. The commercial nutting business 
|is assuming greater proportions every year in this 
country, and the farmers are planting nut trees for 
| profit along with their apple, peach, pear, and plum 
| trees. A nut orchard properly attended to frequently 
| yields as much profit as an orchard of peaches or 
; apples, and the trees can be made to grow on the sides 
|of hills that can be utilized for little else. In New 
| England the bleak, stony hillsides of farms that were 
| considered of little real agricultural value are being 
successfully planted with walnut trees, chestnuts, 
| butternuts, and other nut-bearing growths. In the 
West and Southwest land that is too wet for corn, 
wheat, and other cereals is utilized for raising hickory 
and pecan nuts. The latter, in particular, will thrive 
on land that is frequently flooded with water, and in 
a wild state the trees are mostly found growing on rich 
alluvial bottoms along the streams of fresh water 

{ California started into nut culture on a large seale 


first, and the example sbe set has been followed by 
most of the other States. To-day she produces more 
than two million pounds of English walnuts, great 
quantities of almonds, improved chestnuts, English 
filberts, and hazelnuts. In the South the pecan trees 
have been growing for half a century in a semi-wild 
state, but for ten years now groves of them have been 
planted and cultivated by the farmers with every pro- 
wise of success. 

The question of nut growing for profit was agitated 
in this country about ten years ago. At that time 
our importations of nuts were heavy, amounting to 
many millions of pounds. They came from England, 


Madeira, Spain, Portugal, Persia, and many other 
countries of Europe and Asia. Our few wild trees 


were neglected and their fruit ungathered by the farm 
ers except for their own private use. It was not 
thought then that the nuts could prove of much {com- 
mercial value. The farmers’ boys and the Italian ven 
ders gathered a small crop every autumn and sold 
them to the stores in the city for a nominal price. 
Our chestnuts were the most important, and a large 
crop of these always found a market in the local towns 
and cities. 

But in ten years now a new industry has sprung up 
and developed into one of considerable commercial 
importance. Not only has the market been supplied 
with home-grown nuts, but a wider demand for them 
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has been created. The hygienic value of nuts is better 
understood and appreciated to-day, and the consump- 
tion of them has steadily increased in this country. 
They are used in an endless number of ways in our 
modern cooking and confectionery. Certain varieties 
vield a valuable oil, such as the pecans, which is used 
by clockmakers and gunsmiths and also for table pur- 
poses, 

The improvement in nut culture began with the 
introduction of foreign chestnuts. Our native chest- 
nut is practically one species, but there are several 
other species and varieties found abroad. The Euro- 
pean chestnuts are larger than ours, but they are in- 
ferior in quality to the wild American chestnuts. A 
few species of Japanese chestnuts are not only larger, 
but superior in flavor to both. Each species was found 
to have its drawback. The American chestnuts were 
hardy, sweet, delicious, and prolific, but small; the 
European species were large und attractive, and the 
trees caine into bearing in about half the time required 
for the American, but the nuts were inferior in flavor, 
and the Japanese species were large, quick-bearing, 
and rich in juicy meat, but the trees were dwarf in 
habit and not perfectly hardy. 

The question for the pomologist to decide was how 
to combine these various good qualities of the several 


=—_ into one and eliminate the inferior points from | 
t | the negative and enlarge it further. 


1e cross. This has been obtained by selecting good 
American chestnut trees for the stock, and working 
on them the best Japanese species. The result is that 
a hardy, prolific, early-bearing tree has been produced, 
with large, delicious nuts on it that equal any im- 
— from abroad. They are sold in the market as 

apanese chestnuts. Some of them are the genuine 
Japanese nuts from the South and California, where 
the dwarf trees can endure the climate. But the 
Japanese and European chestnuts raised in the Middle, 
Eastern, and Western States are nearly all from grafted 
or budded native stock. Some remarkable stories are 
told of the size and quality of these improved Japanese 
chestnuts ; but after making allowances for exaggera- 
tion, there is still enough left to cause one to marvel 
at the success of scientific nut growing. All chestnuts 
come into bearing earlier by transplanting and culti- 
vation, and all the trees started in orchards are nursery 
grown. The Japanese trees come into bearing as early 
as the peach, and when grafted on native stock they 
are nearly as early. The burrs open without the aid 
of frost, and the nuts are on the market long before 


wild in the far Northwest, and the new trees are being 
used as stock for the general improvement of the 
nuts. By careful selection and cultivation the size of 
the nuts has been increased from one-third to one-half, 
and there is every reason to suppose that in the course 
of a few more years our common wild hazelnuts will 
be important commercial products. The improved 
English hazelnut is cultivated here successfully, and a 
considerable crop harvested annually. 

Of almonds little need be said, California has entered 
so extensively into the work of raising them that the 
crop is valued at hundreds of thousands of dollars. 
This nut is a native of a warm climate, and its culture 
will never extend beyond the Pacific coast and the 
strip of land bordering the Gulf of Mexico.—New 
York Sun. 








AUTOMATIC ENLARGING APPARATUS. 


THE automatic apparatus for enlarging photographic 
negatives was devised in response to the demand of 
those who found the images given by hand cameras 
too small. With the apparatus that we have hitherto 
described we are limited to one or two scales of ampli- 
tude of the negative in its entirety, while it would often 
be preferable to select some size that harmonized with 





the subject, and, indeed, even to take only a part of 


In this ease, it is necessary to have recourse to the 
ordinary apparatus, in which one of the difficulties of 
the operation is the exact focusing. The grain of the 
ground glass, in fact, always leaves an indistinctness 
that is renewed at every change in the scale of the en- 
largement. M. Carpentier has devised an arrangement 
that does away with this delicate operation. The ob- 
jective is always in focus, whatever be the respective 
,0sitions of the negative and the sensitized surface. 
Vith lenses, as well known, the dimensions of the 
image of an object, and the respective distances of the 
object from the lens and of the latter from the screen, 
are connected by the law of conjugate foci, which is 
expressed by quite a simple formula. 

The new automatic enlarging apparatus gives, in 
every position, a mechanical resolution of this formula. 


the focusing, which, by the mode of construction, is 

always perfect. 
For the above 

indebted to La 


ticulars and the engravings we are 
ature. 








OIL OF LEMON.* 
By Franc. ANT. CORIO. 


O1 of lemon plays such an important part in the 
commercial world, especially among the wholesale 
drug trade, not mentioning wholesale confectioners, 
perfumers, soap makers, and soda water manufactu- 
rers, that I deem it opportune to enumerate here some 
facts regarding its production, exportation, and the 
many, many schemes that have been put in force for 
the prevention of its being adulterated with extraneous 
substances. 

The true Sicilian oil of lemon is obtained by pressing 
the rind of the lemon by means of a sponge, which, 
when thoroughly saturated with the oil is afterward 
squeezed into a receptacle made especially for the pur- 
— This method of procedure is called * making 
nand pressed lemon oil,” but, as it is not ssible to 
squeeze all the oil out of the rind by means ofa sponge, 
the skins are then turned over to another department 
where they undergo the operation of being further 
squeezed by means of machinery, but oil so pressed has 
not such a fragrant odor as that pressed by means of 
the sponge. Although the ‘‘hand pressed” lemon oil 
is unanimously declared to be better than the “ma- 
chine pressed,” still there are many obstacles in the way 
which render “machine pressed” oil preferable to the 
former, and this for the reason that the sponges use 
among the peasants here in Sicily may perhaps have 
been in use for such a long time, and have been let to 


| lie about, and so collect the dust, thus imparting to the 


oil so pressed a distinct “spongy” odor, which, by an 
inexperienced person, would be taken for rankness, and 
be declared as adulterated, although in reality it is per- 
fectly pure. 

Now this leads us to a most important discussion, an:| 
it is this: According to the new law recently issued b 
the Italian government ordaining that every copper of 





This result is obtained by means of a rigid: square, 


lemon oil exported from Sicily shall bear a label cert 








frost appears. 

English walnuts have been found to do well in| 
Indiana, New Jersey, and New York, and good crops | 
have been gathered every year for ten years past in 
several orchards. England imports 150,000 trees from 
the Continent annually, and we have heretofore drawn 
heavily upon Europe for our supply. The trees are 
rather tender, and are likely to be injured by our| 
cold winters unless protected for the first few years 
of their growth. After that they seem to do well in 
our cold climate. In the South and on the Pacific 
coast they are not affected unfavorably by the climate, 
and the trees yield abundant crops. 

Next to the chestnuts, the pecans are probably the 
greatest of American nuts that are raised and used 

uite universally in most of the States of the Union. 

rimarily found growing chiefly in the States south of 
New York, their line of culture has been gradually ex- 
tended to all parts of the North. They produce larger 
crops, however, in’ the South. In Lllinois a native 
pecan tree is found which is said to be as hardy as the 
apple and fully as prolific of nuts as the South- 
ern trees. Even in Michigan pecan trees are now 
found. In their wild state the trees are slow of growth 
and come into bearing only after a lapse of ten, 
fifteen, and twenty years. But those cultivated in 
orchards produce a bushel of nuts in ten years from 
the planting of the seed, and the crop increases gradu- 
ally every year thereafter. So important has pecan 
culture become in parts of the South and West, that 
nurserymen make a specialty of raising the trees from 
seeds, and a beginner can save time by purchasing two 
and three year old trees at once for the orchard. 

There are many varieties of the pecan, and some 
are much hardier than others ; but the few choice thin- 
shelled varieties have been greatly improved through 
systematic cultivation, and they are always found to 

the most profitable for planting. Horticulturists 
say that the trees will grow wherever the hickories and 
oaks flourish, and that they will last from sixty to 
one hundred years, always improving in productive- 
ness. In Texas growers frequently average $10 to $15 
a tree fifteen years from seed plaiting. So popular has 
the industry become that a few years ago the owners 
of orchards on the gulf coast dug up orange trees to 
make room for pecan trees. The trees attained im- 
mense size and they have to be planted as far apart 
in the oréhard as the apple, the average distance being 
from 84 to 42 feet. This is the regulation distance 
apart for the walnut,"hickory, and chestnut trees, The 
almonds and filberts need to be planted closer togeth- 
er—from 12 to 15 feet. When grown for the timber 
as well as the nuts they are planted in rows 8 to 12 feet 
apart one way and 5 to 8 feet the other way. 

The shellbark hickory is far more profitable to grow 
in many regions of the country than the peach. It 
comes into bearing in about ten years from the seed. 
The timber of an orchard of hickory trees is of itself 
a valuable investment in time. Timber men also 
figure out that it is a profitable investment to plant 
walnut trees on any land that can be percbanel for 
$25 or less per acre. This is for the timber alone, and 
the owner has all the additional profit that comes 
from selling the nuts. Good walnuts sell readily in 
our markets, and they are easier to dispose of, asa 
rale, than apples. Trees planted for timber, however, 
will never produce as large a crop of nuts as an orchard 
planted in regulation style for the fruit. The trees 
must be planted close tugether for timber, and the 
crowding injures the nuts. 

The white walnuts, or butternuts, are fairly pro- 
fitable, but not so much so as the black walnuts. he 
English filbert is also being raised in this country with 
considerable success. It produces a fine crop in almost 
any region where peaches thrive, and, as everyone 
knows, the peach region in this country is wide and 
extended. The hazelnuts are found growing wild over 
millions of acres of land in the West and East ; but the 
nuts have always been rather small and inferior. A 
large and important species has been found growing 








AUTOMATIC 


which is movable around its angle, O (Fig. 1, Ne. 2), 
and which controls the motion of two slides, B and A, 








ENLARGING APPARATUS. 


fying as to whether it is pure or adulterated, any per- 





one of which carries the negative to be enlarged and 
the other the sensitized surface. The motion of these 
slides is produced by means of two metallic travelers 
that move in slots formed in the branches of the square. 
This device is placed in a platform that supports a 
triple bodied camera with bellows (Fig. 1, No. 1) anal- 
ogous to the ordinary enlarging apparatus. One of 
the slides is connected with the front, B, of the camera, 
in which are placed the frames of different sizes de- 
signed for the negatives, and the other with the rear, A, 
at the location of the frame designed to contain the 
sensitized surface, glass or paper. A special arrange- 
ment of the negative carrier permits of placing at will 
the glass or the gelatine on the objective side, so that 
it may be possible, according to circumstances, to have 
reversed or non-reversed prints. 

A reversed print is very advantageous in case it is 
desired, starting from a small positive, to obtain a large 
negative designed to be printed in carbon, because it is 
then possible to avoid the operation of a double trans- 
fer that this process necessitates when an ordinary 
negative is operated with. For photocollography the 
reversed negative is indispensable. By means of spe- 
cial frames, it is possible likewise to perform an opera- 
tion inverse thit of enlargement, and, from a large 
negative, to obtain a view designed for projection. 

he body, C, of the middle of the camera (the one 
that carries the objective) is so placed that the optical 
center shall be in the transverse plane of the apparatus 
that contains the joint of the square. The two con- 
stants of the objective (the absolute focal distance and 
spacing of the nodal points) are directly determined by 
the precise processes of optics, and all the regulating 
consists in ary! the joint of the square, as well as 
the frame and negative carrier, in the exact position 
that they are to occupy. 

The motion of the square is controlled by the dis- 
placing of the back of the camera, which is done, as 
usual, by means of a milled button acting upon a rack. 

The use of this apparatus will therefore prove a very 
great convenience, since one has tooccupy hiinself only 
with the artistic side of the question, in observing 
upon the ground glass how the image presents itself in 
its different dimensions, without ever having to verify 





son or persons failing to comply with these regulations 
or falsely declaring the goods will be subjected to a 
heavy penalty and imprisonment, strikes me as rather 
inadequate, the more so that I ask anybody whether it 
is right and just that an oil of lemon pressed, say, from 
discarded fruit, of a dirty, mildewy aopeesness, and 
pressed by means of a dirty sponge, should be declared 
as pure. Yet, according to these regulations it will be 
declared as such, for the analysis will declare the oil to 
be free from any extraneous substances. Therefore, in 
a technical sense, the oil is pure! Again, what is there 
to prevent unscrupulous dealers down here in Sicily 
from pasting on the copper vessels labels certifying a 
certain oil to be adulterated (which in reality it is), so 
as to comply with the government regulations, but in 
the meantime instructing his agent on the other side to 
tear off those labels, once the goods have arrived at 
their destination, and paste on fresh labels boldly as- 
serting the oil to be ‘“‘absolutely pure”? When the 
oil is shipped direct to the consumer himself this system 
of fraud is somewhat obviated, of course, but as the 
majority of oil shipped is on consignment, one will 
readily understand how easy it is to perpetrate such 
fraud. In order to cope with this difficulty I would 
suggest that the Italian consuls resident in different 
parts abroad be authorized from time to time to visit 
the warehouses of the importers themselves and take 
samples to be sent to some head station for analysis to 
see if they comply with the declaration given at the 
port of exportation. Indeed, this important question 
of adulteration is one which requires a great deal of 
** thrashing out,” but as no reliable and uniform method 
of analysis has yet been agreed upon, we are practi- 
callv in the dark. One person bases his analysis ac- 
cording to citral percentage, another according to opti- 
eal rotation, sp. gr., and so forth, but where do these 
tests lead one to in the end? Certainly, they are far 
from satisfactory, and instead of doing good, create 
confusion and mistakes. Take the citral test, for in 

stance. As everyone knows, a lemon pressed in the 
month of March will give a higher percentage of citral 
than one pressed during the month of November, when 
the pressing of new crop oil commences, and the fruit 





* Pharmaceutical Era. 
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is still green. Yet no one can dispute that for fineness 
and delicacy of flavor, combined with natural strength, 
** November pressed lemon oil” cannot be beaten. he 
majority of perfumers will have nothing but ‘“* Novem- 
ber pressed” oil. If, however, they buy according to 
citral percentage, they certainly do not get ‘*‘ Novem- 
ber pressed” oil; besides, fruit of later cuts costs the 
merchant less. Again, optical rotation and sp. gr. vary 
according to temperature, districts from where the fruit 
js obtained, and many other things which prevent the 
reliability of the results obtained. Oil of lemon and 
turpentine both belong to the family of terpenes, yet, 
by a little manipulation, it is practically an easy mat- 
ter to arrange the lemon oil given for analysis so that 
the —— optical rotation is given, even when adul- 
tera with rectified oil of turpentine. Now, it may 
perhaps seem rather out of place here to uphold the 
much derided “nasal” test, but if all other methods 
have failed, why not give this test at least atrial? By 
this method I might say that one can detect turpentine 
in oil of lemon, by a peculiar, pungent odor which is 
seemingly apparent, such odor, however, in many cases, 
being mistaken for ‘‘strength.” Not only can one by 
this method say whether oil is pure or not, but one can 
as well say from what district the oil comes, i. e., 
whether from the district of Palermo (this oil can be 
obtained at prices ranging from 15 to 20 per cent. lower 
than the genuine Messina oil, owing to the absence of 
true flavoring principle), Calabria or from mountainous 
or flat country. Can the chemist tell you these things? 
No. You might say, I do not care to know from what 
distriet my oil comes, as long as it is pure. Yes; your 
reasoning is feasible, but if you are a consumer you do 
not buy your oil for the sake of ‘“‘ purity” alone. You 
want your goods to be distinctly superior to those of 
your competitors, and if you can obtain an oil possess- 
ing a more delicate and fragrant aroma than that you 
have been already buying, you would certainly give 
that oil the preference. 

It is not always the fault of the exporter here that 
au oil is declared as adulterated, when perhaps it may 
be pure, as a great deal depends on the containers of 
the oil, inasmuch as if a consumer of say 200 pounds of 
oil per annum buys his oil in one large copper, the 
number of times that he will have to open that vessel 
in the course of the year in order to obtain his sup- 
piies will let in the air and light, with the consequent 
result that perhaps before six months have elapsed 
that oil will be on the way toward deterioration, and 
the merchant over here will receive a letter to the effect 
that he cannot understand how it is that the oil — 
ped on such and such a date has such a “decidedly 
rank odor.” If, however, an oil is put up in say a 10- 
pound copper, and kept intact asl the actual time of 
consumption comes to hand, even if it be ten years hence, 
on opening the copper the oil contained therein will be 
found to be just as fresh and pure as if it was at that 
very moment pressed from a lemon just cut from the 
tree. It is exposure to light and air that causes the 
early deterioration of oil of lemon. 

Limpidity of the oil is also another point greatly de- 
sired by the consumer, but how many are aware that 
rectified oil of turpentine is just the thing to give this 
limpidity ? Of course, I don’t mean to say that because 
an oil is thick and cloudy that is a guarantee of pur- 
ity, but it certainly stands just as good a chance of be- 
ing pure as the perfectly clear oil. 

Returning again to adulteration with turpentine, I 
might say that oil of sweet orange is very often em- 
ployed to cover up the rank odor of turpentine, but 
this only when orange oil can be obtained at a com- 
paratively low figure. For instance, at the present 
moment it would not be used, owing to the high price. 

In conclusion I would say one word to all lovers of 
pure goods, and it is this: Do not eut down your price 
to such a low figure as to render it impossible for your 
supplier to furnish you with the genuine article, thus 
enticing him to furnish you with a dose or two of tur- 
pentine. Again, as lemon oil is obtained, in the first 
place, through the medium of the peasant, it is there- 
fore very important that the merchant right here in 
Sicily should be a thorough ‘connoisseur ” of the arti- 
cle and know what he is buying, as this latter is a 
point which very often causes friction among cus- 
tomers owing to the inability of the exporter to detect 
even himself an impure parcel. 

Messina, May 14, 1898. 








TEMPERATURE OF EBULLITION OF LIQUID 
OZONE. 


Mgssrks. HAUTEFEUILLE AND CHAPPUIS were the 
first to obtain ozone in the state of a dark indigo blue 








liquid. This was in 1882. The experiments relative to 
the determination of the temperature of ebullition of 
this liquid were made in 1887 by M. Olszewski. This 
skillful experimenter, after liquefying ozone in a tube 
cooled to —184°4° through liquid oxygen in ebullition 
at the pressure of the atmosphere, ascertained that 
ozone vaporized only very slowly when the tube was 
placed in liquid ethylene cooled to —140°, but that it 
vaporized very rapidly when the temperature of the 
ethylene closel a its boiling point. From 
this he concluded that the temperature of ebullition 
of liquid ozone ought to be close upon —106°. I re- 
solved to fix such temperature with greater precision. 
For this determination I employed as a thermometric 
apparatus a Constantan iron couple that furnished a 
curve given by the temperature of melting ice, by the 
points of ebullition of the chloride of methyl (alone or 
traversed by a rapid current of air), by the tempera- 
ture of a mixture of solid carbonic acid and chloride of 
methyl,* by the boiling point of protoxide of nitrogen 

















Fie. 2.—APPARATUS FOR MANUFACTURING 
LIQUID OXYGEN. 


and that of liquid ethylene, by the temperature of 
fusion of solid ethylene, and by the boiling point of 
liquid oxygen at the pressure of the atmosphere. By 
means of this apparatus, if was possible to ascertain 
the temperatures to within less than about half a 
degree. 

The ozone was obtained by means of the Berthelot 
ozonizer, H (Fig. 1), kept at about —79° by means of a 
mixture of solid carbonic acid and chloride of methyl. 
The liquefaction of the ozone was effected in a vertical 
tube, F, the lower part of which was immersed in a 
bath of liquid oxygen contained in a cylindrical glass 
vessel with double walls, and an intermediate space in 
which a Crookes vacuum had been made as recom- 
mended by Prof. Dewar. The ozone liquefied before 
entering the part of the tube immersed in the bath of 
liquid oxygen, and at a point situated at about two 
centimeters above the level thereof, thanks to the low 
temperature maintained therein by the gaseous oxy- 
gen. 

The liquid ozone collected in small drops of oily 
aspect, not adhering to the glass, and descended to 
the base of the tube, at the bottom of which had pre- 
viously been placed one of the weldings of the iron 
couple,+ the other welding, G, being kept in melting 
ice. Afterward, in order to determine the temperature 
of ebuilition of the liquefied ozone, the bath of liquid 
oxygen was so lowered that its free surface should be 





* The temperatures were given in this case by means of a thermometer 
graduated according to the indications of the hydrogen thermometer. 

+An experiment in which one of the weldings of the couple (already 
cooled with gaseous oxygen) was placed in ozone previously liquefied and 
kept at —184°4° was interrupted by a violent explosion. 











Fie. 1.—PREPARATION OF LIQUID OXYGEN, 


A B, oxygen gasometer; ( (, purifiers; D, desiccators; E£. Berthelot ozonizer; F, ozone condenser; (, one of the weldi of the 
thermo-electric couple; H, induction coil. atts - 








more than three centimeters beneath the lower ex- 
tremity of the tube in which the ozone was collected, 
and the successive deviations indicated by a Deprez- 
d’Arsonval galvanometer were noted. The deviation, 
after diminishing slowly, remained constant during 
the period of boiling of the liquid ozone, and then 
diminished anew and very rapidly until the welding 
of the couple had reached the temperature of the gas- 
eous oxygen at this point. 

The stationary deviation given on the curve corre- 
sponds to a temperature of —119°. I repeated this ex- 

riment several times with different quantities of 
iquid and always obtained the same result. It ma 
be concluded from this that the temperature of ebul- 
lition of liquid ozone at the pressure of the atmosphere 
is —119°. 

The liquid oxygen employed in these experiments 
was obtained by means pe ge apparatus (Fig. 2) con- 
structed by Messrs. Lennox, Reynolds & Fyfe, ac- 
cording to instructions given by Prof. Dewar. This 
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Fie. 3.—SECTION OF THE OXYGEN 
LIQUID AIR REFRIGERATORY. 

A, alcohol in a receptacle isolated with cork; B, tube through which the 
liquefied carbonic acid enters; D, expansion cock of the liquefied car- 


bonic acid; (, tube through which the compressed oxygen enters the 
spirals cooled to —79°; E F, expansion cock of the compressed oxygen. 





AND 


apparatus, which utilizes compressed oxygen such as is 
found in the Paris market, causes the expansion of it 
at F (Fig. 3) after cooling it in its passage through a 
very long tube, C (Fig. 3), which is wound in three 
parallel spirals and terminates at the orifice, 7. This 
tube is kept at —79° through a mixture of solid car- 
bonie acid and alcohol. It is possible in this manner 
to obtain in a laboratory or an amphitheater, with- 
out a compression pump and without any motive 
power, about 15 cubic inches of liquid oxygen in less 
than half an hour.—L. Troost, in Nature. 








Now that the United States navy will probably be 
obliged to rely upon far Eastern doekyards for many 
repairs to its ships on the Asiatic station, it becomes of 
interest to note the great improvements in progress at 
Nagasaki, Japan, says The Army and Navy Journal. 
By recent official information received at the Navy 
Department it appears that the Mitsu Bishi Company, 
of Nagasaki, has completed the changes to its former 
drydock system and now possesses one of the best 
ylants for docking large ships in the East. Dock No. 1 
has been lengthened so as to take ships up to 500 feet 
in length of the heaviest draught. This company has 
the contract to do the building and repairing for the 
big Japanese navigation company, the Nippon Yusen 
Kaisha (formerly known as the Mitsu Bishi). As is 
well known by our naval officers, the harbor of Naga- 
saki possesses the best facilities for repairs and coaling 
in the world. The winds are seldom violent, the tides 
comparatively small, there are no currents in the har- 
bor and the holding ground is of the first order. It is 
also one of the healthiest ports in the East. Labor, 
shops, coal, and pure water are abundant. The dock- 
ing capacity is now equal to five ~y at one time. 
According to the reports made to the Board of Direct- 
ors for 1897, not less than eighty-nine vessels were 
docked, aggregating a tonnage of 217,037. The num- 
ber of workmen employed is about 2,500. 








‘In 1896 there were 483 strikes in this empire, with 
128,808 persons actively participating,” according to 
Consul Monaghan, of Chemnitz. ‘They lasted alto- 
gether 1,923 weeks and cost in actual expenditures out 
of labor organization funds, to say nothing of the 
losses in wages, 3,042,950 marks (about $714,000). In 
1897 there were 578 strikes actively participated in by 
63,119 persons. They lasted 1,921 weeks and con- 
sumed, exclusive of wages, ete., about $362,000. Thus 
the number of strikes was 95 less, the number of per- 
sons participating less by 65,789; the duration was 
about the same, and the expenditures smaller by about 
$361,000. This difference is due to the strikes by the 
dock laborers and textile workers in 1896, in which 
55,510 persons took part. Among the trades, workers 
in wood led with 64 strikes, 12,036 persons participat- 
ing, and the expenses being about $42,364. Shoemakers 
follow with 52 strikes, 6,193 participants ; formers with 
50 strikes and 2,132 persons ; metal workers, 29 strikes 
and 2,023 persons; workers in tobacco, 24 strikes and 
625 persons. Participants, as a rule, seek employment 
in other places and are supported out of the funds till 
work is found. Workers in the same branch, if en- 
rolled in a labor organization, are not allowed to go 





into a boycotted shop.” 
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TORPEDO BOAT DESTROYERS.* 
FOR SEA SERVICK, WITH SPECIAL REFERENCE TO 
THE CONDITIONS THAT PREVAIL ON THE PACIFIC 
COAST 


By G. W. DicktE, Esq. 


IMPORTANT naval events are occurring in such rapid 
succession, modifying opinions that we have main- 
tained as perfectly sound, and forcing others to be 
abandoned that we had considered as firmly estab- 
lished, that any attempt to produce a paper on the 
subject I have been requested to write upon may fail 
to express the opinions of the author when it comes 
to be presented before the society. In fact, this is the 
third attempt (begun on the first of August) to put in 
presentable shape the conclusions arrived at in regard 
to the chief characteristics required in a design of a 
torpedo boat destroyer that would meet all the con- 
ditions of service on the Pacific coast. 

On the first page of a paper that I have just laid 
aside as not expressing the opinions I now hold, I find 
the following, that expresses the difficulty of present- 
ing this subject 

**] feel at the present date (April 25, 1898) that I am 
running some risk of losing any little reputation that 
I may now possess by the expression of opinions that 
the stern facts of actual service in any war may prove 
to be entirely wrong. Still, I desire, if sansttle to 
complete this paper before anything happens that 
would in any way modify the opinions I now hold in 
regard to the utility of the latest developments in the 
construction of the type of vessel known as the torpe- 
do boat destroyer.” 

More events have taken place since the above was 


written than usually occur in three months of naval 
history. In fact, these three months have provided 
material enough for naval architects, marine engi- 


neers, and ordnance experts to form opinions from for 
years tocome. It takes time, however, to form opin- 
ions, and more time to give them anything like prac- 
tical form, and still more time to test the material 
forms into which these opinions finally shape them- 
selves. The opinions expressed in this paper have not 
been entirely formed from the naval events of the past 
three months, although some of them have been mod- 
ified by these events. 

The conditions of service{are not altogether those that 
war produce. A seaworthy vessel must possess many 
and varied qualities apart from those belonging to the 
special service in which the vessel is engaged. A ves- 
sel built with the special object in view of carrying 
large cargoes at a low rate of speed and a low rate of 
freight must have, besides the capacity to carry, the 
ability to safely meet the storm conditions of the 
ocean on which she and her cargo are borne. A fast 
passenger steamship, built with the special object in 


extra care, both in watching the weather, taking ad- 
vantage of every shelter that lies in the way, and if 
the destination is reached without mishap, it is some- 
thing to be proud of, as being entirely outside of the 
service for which the vessel is fitted. 

Now, such a vessel in commission on the Pacific 
coast cannot go from San Francisco Harbor to any 
other harbor without making an ocean voyage of sev- 
eral hundred miles, with a probability of encountering 
rough weather. 


steam or tow light craft to Alaskan waters, most of 
them better able to stand rough water than the fastest 
type of torpedo boat destroyers, show the necessity of 
substantial sea-going vessels for service on this coast. 

The 420-ton destroyers lately ordered by our govern- 
ment are a decided improvement in this class of vessel, 
but we do not think they are fitted even yet to meet 
the special conditions of service on the Pacific. 

The annexation of the Hawaiian Islands requires a 
much greater radius of action for such a vessel, and, 
we think, a different treatment. In fact, we maintain 


speed, a sufficiently stanch sea-going vessel cannot 
be produced in the present state of the art, and that 
the present so-called 30-knot torpedo boat destroyers 
have not, in fact, the speed with which they are cred- 
ited as being available when required. 

The supreme efforts required, under expert manage- 
ment and with special trial trip crews, to reach the} 
contract requirements are seldom or never repeated in 
the life of the boats. 

If these boats and their machinery were made more 
substantial, so that their full power could be exerted | 
at any time and without ok, and the hull stand a 
moderate sea without danger, the 30-knot boat, by 
reason of the extra displacement, would drop to Sent | 

7 knots; yet we venture to assert that such a boat 
pod ae to reach a point at sea, say one hundred miles | 
distant, in the shortest possible time, would reach the | 
objective point in less time than the regulation 30-knot 
boat that is said to get a horse power in 50 pounds 
weight of machinery. A large proportion of naval | 
vessels rated at high speeds, especially those over 20 | 
knots, have obtained such speeds under conditions | 
that cannot be reproduced when the speed is most 
needed, and a good, reliable. heavy engined, 16 et | 
17-knot boat may outstrip them in a fight. 

Whatever speed a fighting ship has ought to be pro- 








view of obtaining the greatest possible speed within | * 


the paying limits of the service, must still conform to 
the stern requirements that the ocean imposes on all 
those who “go down to the sea in ships and do busi- 
ness in the great waters.” 

A torpedo boat destroyer must possess other quali- 
ties than those necessary for the destruction of torpedo 
boats. In fact, the destroyer must be a seagoing 
vessel, able to remain at sea with the fleet to which 
she is attached or to make independent voyages. 

The torpedo boat is intended, if the writer under- 
stands the purpose for which such craft are designed, 
as a part of harbor or coast defense, to be kept under 
shelter until a chance occurs for her to dart out, under 
cover of night or fog, and attempt to sink a hostile 
vessel or vessels. Her work is, therefore, short and 
sharp, requiring a supreme effort, well directed, and of 
short duration, 

The work of the torpedo boat destroyer is to pre- 
vent the torpedo boat attack, and is, therefore, per- 
formed in open water. She must keep the sea with 
the attacking fleet, watching every place of refuge 
for a torpedo boat. She must, therefore, possess speed 
equal to that of the torpedo boat; a battery powerful 
enough to destroy her; seagoing qualities to enable 
her to keep a watch in spite of weather. She should 
be able to cover long distances at a high rate of speed 
and in stormy weather. The fleet to which she is 
attached should not be delayed and hampered by 
guarding her from harm; she ought, instead, to be able 
in all kinds of weather to act as a scout in advance of 
the fleet, keeping the larger vessels informed as to the 
whereabouts of a possible enemy. Such would be an 
ideal torpedo boat destroyer. 

it cannot be said that the present type of torpedo 
boat destroyer comes near meeting these requirements. 
(Quite a large number of destroyers now meet the 
requirements, in the matter of speed. if required fora 
short time only, in smooth water, and if she is in good 
order; but the one quality of speed has been made 
paramount to all other qualities to such an extent 
that full speed can only be reached when the condi- 
tions are such that the seagoing qualities can be neg- 
lected. 





It is because we think that the most important | 
qualities required in a sea-going vessel are deliberately 
neglected in the fastest torpedo boat destroyers, and | 
which we feel renders such vessels entirely unfitted for 
service on the Pacific coast, that we have mustered 
courage enough to state, as plainly as we can in words, 
the deliberate opinions we have formed on this sub- 
ject. 

While the conditions of service for such a vessel on 
the Pacifie coast are not different in kind from those 
that prevail on the Atlantic seaboard of this country, 
the adverse conditions are far greater on the Pacific. 

The great distance between harbors on the Pacific 
coast and the almost universal condition of rough 
water along the coast from Point Conception in the 
south to Cape Flattery on the north, with only one 
place of refuge, renders it necessary that any vessel for 
practical service outside the harbor of San Francisco 
or the smooth waters of Puget Sound must have good 
sea-going qualities and be able to remain outside in all 
conditions of weather. 

The qualities necessary for this service are not pos- 
sessed in any degree by the present type of torpedo 
boat destroyer. While they have made voyages of 
considerable length at sea, they have done so usually 
under the care of a larger vessel. They have needed 





* Read at the sixth general meeting of the Society of Naval Architects 





and Marine Engineers, held in New York, November 10 and 11, 1898, 


duced when ordered from the bridge. An Atlantic | 
liner would not be considered a success if in ordinary 
weather she could not cross the ocean at very near her 
trial speed, and if the machinery of a naval ship were | 
as substantially built, she could do the same, if neces- 
sary, as long as her coal held out. Merchant ships are 
now making the longest possible sea voyages with a 
steady and continuous production of steam greater | 
than that produced per foot of grate in naval vessels 
in three, four, or six hours foreed draught trials that | 
are said to be so destructive to boilers. 
In the merchant service machinery is built for full | 
power as a normal condition. In the navy full power | 
is only to be resorted to under great necessity, and 
maintained at a terrible risk ; hence the difference. 
Returning to the subject proper of this paper, we 
would propose for a torpedo boat destroyer adapted 
for service on the Pacific coast the following general 
characteristics as necessary to meet the conditions of 
the varied service required, the outline drawings ac- 
companying this paper being illustrations of how we 
would embody these qualities in a sea-going vessel : 





Length on normal water line 6 acedageeel 250 ft. 
Extreme width.......... ~— pot cen ‘ 25 ** 
eae eee 15 “* 
Draught of water om trial... .........cccccccccceces ew 
Draught of water loaded.................... — 9“ Sin. 
Dreplacement om trial......ccc0. cccsccce . q 640 tons, 
Total load displacement... ....... su * 


Indicated horse power on EL catchusideadecins . 7000 “ 
eae . 25 knots. 
Radius of action, 12 knots. 3,200 “ 








Best speed from San Franc isco to Honolulu.......... 15 * 
Best speed from San Francisco. w Puget Sound 
Naval Station, or San Diego, good weather..... 
The weights provided for are as foilows : 
a> 06 ene -nennate etisnmnaren 36 tons. 





Machinery, ‘including water in pipes and boilers, e -vapor- 
ating plant, tools, spare _— water in water tanks, 
CB....2-ccccese crvesees evcece «oe 230 

Hull, complete, and fittings.. dowes waleans 

Crew and effects, ——. Portable furniture... .. o. me 


Coal at mormal trim... .........0..cccecccccces 60 
Making the normal rename = 640 
Coefficient at 8 feet draught. O-448 


With bunkers full of coal nanny would be 160 tons 
added, the full coal capacity being 200 tons. 

As will be observed by the outboard profile, we have 
designed this vessel to have a full forecastle, extending 
to the foreward fireroom, and a half poop extending 
to the engine room. Between the poop and forecastle 
a hammock berthing extends the full length. 

The 6-pounder guns, of which there are six, would 
be carried on rail mounts above the hammock berth- 
ing. This arrangement would give very good quarters, 
both for officers and crew. 

Casings around the two smokepipes are carried up 
high enough to carry the inner ends of the boat skid 
beams. This enables four boats to be carried, while 
the casings furnish room for the galleys on deck. 

We propose to carry two 4-inch rapid-fire guns, one 
on the forecastle deck and one on the p- 

The conning tower is of 1-inch nickel steel. 

There is a chart house aft of the conning tower and 
a bridge above. There is also an after steering house 
on the poo This covers the stairs to the ‘officers’ 
quarters and carries the searchlight above. This light 
would be controlled from the forward bridge. 

The machinists would occupy a space at the forward 
end of the poop, entering from the landing leadin 
to the engine room, aft of which would be the war 
room and officers’ state rooms. The total complement 
of officers and crew would be seventy-five. 

We have, in this vessel, purposely omitted all deck 
torpedo launching tubes, believing that they should 
form no part of the armament of a sea-going torpedo 
boat destroyer, as such a vessel must be prepared to 
go into action along with the fleet of which it forms a 

art. Superior speed would enable her to choose the 
ind of vessel with which she would engage. The 
deck tubes would, in such a case, if there was any in- 
tention to use it, contain a charged torpedo that 


The disastrous results of many late attempts to! 


that if 30 knots or over is aimed at as the supreme | 


| at the present meeting 


source of dread to those on board. We have, there 
fore, arranged for two special submerged torpedo 
tubes in a protected compartment aft of the engine 
room. Owing to the limited width of the vessel, these 
tubes would be designed to open on top instead ot 
at the inner end. We believe that there is no me 
chanical difficulty in designing the eager tube 
and the impeller that carries the torpedo clear of the 
skin of the vessel before release, so as to admit of 
the térpedo being placed in the tube from the top side. 

The sloping sides of the torpedo room would be of 
l-inch nickel steel. We have also provided 1-ineh 
nickel steel protection extending the whole length of 
the engine and boiler compartments, so as to give a 
moderate amount of protection when the coal bunkers 
are empty. 

We have shown four Thornycroft boilers in our de- 
sign and four cylinder, triple expansion engines of 
7,000 horse power. We have allowed thirty tons extra 
weight for the machinery above that allowed for the 
same horse power in the usual types of torpedo boat 
destroyer, so as to have a fair margin of safety in all 
—_, arts of the engines and boilers. 

this design our aim has been to produce a sea- 
one torpedo boat destroyer that can go to sea and 
remain at sea without any special risk, and at sea can 
maintain a speed of 25 knots for a few hours when 
such a speed is required : ; that can make extended 
voyages, thus serving the purpose of a scout or dis- 
| patch boat, whenever or wherever such service is re- 
| quired ; that carries a battery that makes her a tor- 
| pedo boat destroyer in fact. 
This boat would show better speed under regular 
service conditions than any of the so-called 30-knot 
torpedo boat destroyers, and for seaworthiness, habit- 





| 


| ability, or fighting capacity far outranks them. 





DESIGNS OF THE NEW V ESSELS FOR THE 
UNITED STATES NAVY.*+ 
By Chief Constructor PHILIP HICHBORN, United 


States Navy. 


THE proceedings of this society form so convenient 
and—if I may be allowed to say it—so valuable a refer 
ence in regard to the general design of the various 
v pes of vessels comprising our naval force, that I felt 

I could not consistently refuse to contribute a paper 
notwithstanding the fact that 

I had hardly time to do proper justice to the subject. 

Since our last meeting, practically every type of ves- 
sel the government possesses has been put to the test 
in engagements with the enemy. There is no record, 
| so far as I know, of the failure of any vessel to fulfill 
all expectations. The wonderful success attending 
these naval engagements has impressed the country at 
large with the value of, and the necessity for, an effi- 
cient navy. Congress responded to this sentiment 
promptly and liberally, and within the past six weeks 
contracts have been made for three additional battle- 
ships, four coast defense monitors, sixteen torpedo boat 
destroyers and twelve torpedo boats. A full ship-rigged 
sailing vessel was also authorized as a practice ship for 
the Naval Academy, and is already under way. There 
are a few features connected with each to which I wish 
to invite your attention. At the present stage I am 
able to give only approximate data regarding the 
battleships, being the result of preliminary cz uleulations 
in connection with one design. 

Particulars regarding each design are arranged as 
conveniently as possible in the form of an appendix, 
and fairly complete plans—upon which the paper de- 
pends principally for its value—are attached. 

BATTLESHIPS. 

Believing that the ** Alabama” class represented an 
efficient type, the Department in issuing circulars and 
plans for the three vessels appropriated for concluded 
practically to duplicate that class as regards size, speed, 
armmament, etc. It was decided, however, to invite 
bidders to submit their own designs, offering prefer- 
ence—other things being equal—to bids guaranteeing 
the highest rate of speed and greatest coal endurance, 
without exceeding the total weight of engines. boilers, 
and coal, or the space allowed therefor, as provided in 
the Department’s plans and specilications. 

The result was highly satisfactory. The designs sub- 
mitted, after some revision, provided in effect an 18- 
knot vessel 20 feet longer and of 1,000 tons greater dis- 
placement, but in other respects conforming to the 
original plans and specifications, excepting, of course, 
the changes in design of boilers. and engines to meet 
the additional fequirements of power on the weight 
allowed. 

The ey acceptance of these propositions had 
to be followed by a revision of plans and specifications 
before any contract could be drawn. At the time of 

reparing my paper, this work was still in hands of the 

uilders, and f sxapet having been therefore unable to 
obtain plans and particulars as complete as I should 
have liked. General plans of the ‘‘Maine,” intended to 
accompany the contract, were received in time to allow 
their utilization in illustrating the paper, and will be 
found appended. While there will probably be some 
variation from these plans in the other vessels, as re- 
gards the type of boilers and engines, they may be 
considered as fairly representing the class, and an ex- 
amination will show that, in general, the vessels will 
be enlarged and speedier types ‘of the * Alabama.” 

General dimensions and particulars of this design are 
tabulated in Appendix I. As remarkea in the intro- 
duction, however, very little of this information can 
be considered as absolutely accurate or fixed, as a great 
deal of it is the result of only the preliminary design 
and calculations. 

The machinery details, it must be remembered, are 
for one of the three designs only. 

A clause in the contracts provides suitably for the 
making of certain changes in armor and armament, 
within six months, such changes being suggested by 
recent developments jin the manufacture of armor and 
guns. It is believed, for instance, that a reduction of 
at least 25 per cent. in the thickness of heavy armor 
can be made when treated by the Krupp process with- 
out lowering: its efficiency in resisting penetration. 





and Marine Engmeers, held in New York. Noven. r 10 and i. 1898. 
+ In the current tesue Of the ScrENTIFIC AMERICAN will be found illus- 





would, in such an exposed position, be a constant 


trations and diagrams, with a detailed description, of the amended desigus 
for the ships of the * Maine” class. 
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This will be found suggested in the design here pre- 
sented, although the matter is not definitely settled at 
this time. The latest type of 12-inch gun, with smoke- 
less powder giving a muzzle velocity of 3,000 feet per 
second, is believed equal if not superior to the 13-inch 
guns of our present battleships. England is limiting 
the size of her heaviest guns to 12-inch, and other Eu- 
ropean navies are installing nothing larger. This 
change to 12-inch guns is therefore to be expected in 
the designs in question, and the number of 6-inch-guns 
will, of course, be increased as a consequence—proba- 
bly to sixteen. The secondary battery provided in the 
* Maine” design has been increased over that of the 
* Alabama” class, on account of increase in the length 
of the vessel. The number of 6-pounder guns stated 
may also be changed somewhat. 

One very important improvement in the new battle- 
ships will be the installation of under-water torpedo 
tubes. There will be two of these submerged tubes in 
a single compartment fitted up for the storage of eight 
17-foot torpedoes and appliances for handling and ope- 
rating thesame. ‘The war heads will be conveniently 
stowed in a separate compartment. 

We have been rather tardy in adopting the sub- 
merged discharge for torpedoes, but the matter has 
been made the subject of considerable study and some 
experiment, so that it is to be hoped that our first at- 
tempt at this difficult installation will be more success- 
ful than some of the early efforts of European design- 
ers in this connection: 

It is interesting to note, under the schedule of 
weights given in the appendix, which represents the 
vessel in trial condition, in which she is to attaina 
speed of 18 knots, the relatively large amount of coal, 
unmunition, and stores to be carried on trial. 

The total coal bunker capacity is also very large, it 
being fixed‘at 2,000 tons. This, of course, involves the 
closest possible stowage, and the figures cannot there- 
fore be compared with those based on loose stowage, as 
ziven out for our previous battleships. 

It will also be seen by comparison between the esti- 
mated collective I. H. P. and the total heating surface 
»f the boilers, that the number of square feet of heat- 
ing surface per horse power is over 3°6. These figures, 
of eourse, are only estimates as yet. 

Considered as a whole, however, the new designs 
for battleships--with the slightly lengthened hull 
ind general arrangement of the “Alabama” class, with 
the immense additionin engine power, and with the 
improved armor and armament likely to be fitted— 
certainly embody the very best features known to na- 
val science. 

It is of special importance that the improvements in 
design have been accomplished with practically no 
sacrifice in draught, in which respect these ships will 
have an advantage of from 18 inches to 2 feet over ves- 
sels of their same class and size in Europe. 

The fact that the contract price for hull and ma- 
chinery for the ‘‘Maine” class will exceed by less than 10 
per cent. that of the Alabama” class speaks well indeed 
for the progress of the shipbuilding art in this ccun- 
try. The contract time, furthermore, has been reduced. 


TORPEDO BOATS AND DESTROYERS. 


The portion of the appropriation bill providing for 
these vessels authorized the construction of *‘ sixteen 
torpedo-boat destroyers of about four hundred tons 
displacement ” and of “twelve torpedo boats of about 
one hundred and fifty tons displacement,” all to have 
“the highest practicable speed.” 

In fixing, approximately, the sizes of these vessels, 
Congress was guided by the consensus of opinion of 
naval experts, as determined by the experience of the 
past few years with sea-going boats. 

Unfortunately, the half dozen 30-knot boats being 
constructed for the government by different firms had 
not been completed. These boats are all being built 
on contractors’ design, it having been deemed advis- 
able heretofore to allow bidders every possible lati- 
tude in meeting the unusual speed requirements. 

This year, however, plans of both classes were pre- 
pared, and bids invited for their construction on these 
designs or on designs to be submitted. In the case of 
bidders’ plans, however, the displacement for trial was 
fixed within close limits, so that the designs submitted 
were such as to be readily compared with each other 
and with the Department designs. Special consideration 
was offered to guarantees of completion in a time below 
the limit fixed—one year for torpedo boats and 18 months 
for destroyers—and to guarantees of speed above 26 
knots in the case of the smaller boats and above 28 knots 
in the ease of the larger. 


TORPEDO BOATS. 


As to the designs of these boats, the Department’s 
plans were similar, in many respects, to those of the 
**Winslow ” class, which were prepared in the Bureau of 
Construction and Repair a few years ago when the 
‘* Cushing” represented the full strength of our tor- 
pedo boat fleet. The new boats are 15 feet longer and 
of from 20 to 25 tons greater displacement. The speed 
is of course greatly increased over the 241¢ knots 
which was considered about the highest practicable 
speed for small boats—in this country, at least—at the 
time the * Winslow” was designed. 

The form of stern differs considerably from that of 
the ‘“‘Winslow” class ; otherwise the two models are 
rather similar. 

The assignment of quarters for officers forward and 
for the crew aft, and the relative arrangement of boil- 
ers and engines in separate compartments, is entirely 
similar to that of the** Winslow.” The officers’ quar- 
ers are a trifle less roomy, but those for the crew more 
so. More deck room has been provided by doing away 
with the round at side which experience has shown to 
present more drawbacks than advantages. The posi- 
tion of the forward torpedo tube has been changed, 
bringing it considerably farther aft. This is also the 
result of experience, following the abandoning of the 
fixed tube in the bow. 

Such of the bidders as presented their own designs 
did not vary greatly from the Department design, in so 
far as the hulland general arrangement were concerned, 
except in the case of the Bath Iron Works, which sub- 
mitted plans similar to those of the 30-knot boats of the 
*‘Normand” type, which they are now completing 
under a former contract. This firm was awarded a 


contract for three boats, which are to make a speed of 


28 knots on trial, 


built on the De ment plans, designed for a speed of 
26 knots, were distributed among various 


TORPEDO BOAT DESTROYERS. 


The designs prepared in the Department for these 
vessels cannot be referred to any particular type. The 
midship section approximates to the oval form largely 
adopted by the French. The sections toward the 
stern are original, though resembling somewhat the 
form given by Thornycroft to his twin rudder boats 
of some years ago. The relative arrangement of 
engines in separate compartments, between boilers, is 
similar to that on the torpedo boats. The officers and 
petty officers are quartered aft and the crew forward, 
undera raised forecastle. Four officers and a crew of 
60 are provided for, with stowage for 20 days’ provi- 
sions. 

In addition to coal abreast the poe pareel § there will 
be the protection of 1244 pound nickel steel plates over 
a portion of the deck and on the sheer strake. The 
forward conning tower is of %%-inch nickel steel 
plates. 

The vessels carry a battery of two 12-pounder and 
five 6-pounder guns, with two long torpedo tubes 
mounted on the midship line. Two cutters, one whale- 
boat, and two folding boats are to be carried. 

Certain builders presented their own plans, differing 
in various respects from the Department's designs. In 
practically all cases the forecastle deck was left off and 
the turtle back construction substituted. In several 
instances the arrangements of officers’ quarters and 
crew space were entirely altered. The form of the en- 
trance and run was also altered in most cases to accord 
with the tastes of the designers. Speeds as high as 30 
knots were guaranteed. Specifications were altered to 
meet the different designs, but on the whole—the ves- 
sels being limited between 400 and 435 tons—the varia- 
tions in designs were not material and the bids accom- 
panying them received due consideration. Seven ves- 
sels were awarded on bidders’ plans, being on three 
different designs which are illustrated by accompany- 
ing plans. The remaining nine vessels were divided 
among four firms. Slight modifications were made.in 
the contracts for these, in several cases involving an in- 
crease of speed to 29 knots on slightly decreased weight. 
The seven boats to be built on bidders’ plans are to 
make speeds of 29 and 30 knots. 

An important and somewhat novel feature of all the 
destroyers is the introduction of bilge keels, decided 
upon as the result of experience at sea with even the 
largest of our torpedo boats, which have been found to 
wear out the crews in a very few days, principally by 
excessive and lively rolling. These are the boats that 
will be expected to keep the seas in the future, and the 
fitting of bilge keels was thought to be important. 
Bidders were inclined to shirk them, because they 
were considered an uncertain factor in the high speed 
required. They were retained in all contract specifica- 
tions, however. 

In both the tor 
has been requir 


o boats and destroyers, the wood 
to be fire-proofed and its use reduced 
toaminimum. The vessels will be lighted throughout 
by electricity and fitted with search lights. Special 
attention will be paid to adequate ventilation, and 
every comfort and convenience consistent with the 
type will be supplied. 

No firm attempted to contract for completion ina 
less period than the 12and 18 months maximum allowed. 
This was to be expected after the experience of build- 
ers with this class of vessels so far. It is to be hoped, 
however, that future results will be more satisfactory. 

The uirements of the contract provide in each 
case for the maximum speed guaranteed to be main- 
tained during a run of two hours. 


PRACTICE VESSEL FOR THE NAVAL ACADEMY. 


My object in adding the plans and a brief description 
of the ‘*‘ Chesapeake ” to my paper is to supply a type 
which I think has not yet appeared in any of the 
society’s transactions, believing that the same will 
prove of some interest and value to members and sub- 
scribers. 

This vessel now under construction at the Bath Iron 
Works will, when completed, fill a long-felt want at 
the Naval Academy, where for years past the cadets 
have had to make their practice cruises on obsolete 
types of vessels, fitted temporarily for the service, 
missing the important advantages of modern ship con- 
struction, modern battery, and the comforts naturally 
attached to modern design. 

The appropriation for this much needed vessel last 
year was unfortunately confused. After deciding that 
a full rigged sailing ship was the proper type for the 
cadets, the wording of the bill was such as to include 
propulsion by sail and steam, although the estimates 
in the hands of the committees did not cover such a 
design. In amending the bill to exclude steam propul- 
sion, however, the amount of the appropriation was re- 
duced by half, so that the funds available were insuffi- 
cient for a suitable practice vessel for the Naval 
Academy. The design was developed, however, as orig- 
inally intended, and bids invited for the construction 
of the hull and so much of the fittings as the limited 
extent of the appropriation would permit. Further 
funds were made available in February last, increasing 
the available amount to $250,000. The contract was 
finally signed on March 16. 

The keel of the ** Chesapeake” was laid August 2 of 
this year. The spars, boats, and outfits, furniture, etc., 
are in course of construction at the Boston Navy Yard, 
and, after the completion of the hull and fittings of the 
vessel at Bath, she will be rigged and equipped at that 
yard. 

The plans attached: indicate very closely the general 
features of design and construction. The hull is to be 
of steel, but sheathed with 4 inches of yellow pine from 
the keel to about 2 feet above the water line and cop- 
pered. The lower masts will be of steel and the yards 
and other spars of yellow pine or spruce. 

The details of design were prepared with the great- 
est care and met with the complete approval of the 
superintendent of the Naval Academy before being 
submitted to builders. There will be a modern bat- 
tery and a complete installation of steam pumps, elec- 
tric plant, distilling plant, refrigerating plant, steam 
heat, etc., with the boilers necessary for these auxiliary 
pur Q 

The design of the vessel having been based, from the 





The remaining nine boats, te be 


first, on the particular requirements of the service for 


which she was intended, it is safe to predict a decided 
improvement in the course of practical instruction at 
the Naval Academy. 

Nore.—In the current issue of the SCIENTIFIC AMERI- 
CAN will be found drawings and a description of the 
final, accepted designs of the ** Maine” class. 


APPENDIX I. 
BATTLESHIP ‘* MAINE.” 


DIMENSIONS AND PARTICULARS. 


HULL. 

Length on load water line ...... 6... cece cee eens 388 ft 
Length overall... .... e<kay  dpasemonesedeave 393 ft. 9 in, 
I icicecesse+c0ee coenssseeevesies 2“ We 
NN EC eee — 
aaa m=“ 68 * 
Freeboard, amidship......... .. ......+- ones 2" 3% 
Mean draught, with 1,000 tons coal and all stores 

amd ammanition. .... .....00-cscc.seccessevees 3 104“ 
Corresponding displacement (trial) sees. 12,500 tons, 
Speed per hour in knots ............ccecsscescees 18 
1. H, P., with assisted draught........ eer | 
Mean draught, with all provisions, stores, amumu- 

nition, and 2,000 tons of coal on board......... 2 ft. 6 in, 


Corresponding displacement =... ....... 000005 13,500 tons. 
ARMAMENT. 

{ 412in. B. L. R. 
714 6in. R. F. 
(20 6pdr. R. F. 
) 6 L-pdr. R. F, 

4 Gatlings. 
1 fieid gun. 


Main battery............ 


Secondary battery... .*... 


Height of axis of forward 13 in. guns above the 23 





ft. 10% in. L. W. L anes sven 26 ft. 11% in. 
Height of axis of after 13 in. guns above the,23 ft. 
Spa om. Bes We Ben. 0-- - ccvee eas ine 18 * Tig * 
Mean height axis 6 in. guns main deck above the 
28 ft. 104 in. L. W.L.... on ameaiie 5 
Mean height axis 6 in. guns upper deck above the 
23 ft. 1044 in. L. W. L.... sceaseeeneecsutanenr a” Gah 
ARMOR. 
Water line belt, thickness amidships : 
To 1 ft, below 23 ft. 6 in. L. W. L....... 12 in. 
rT rT ° ine Rly ** 
Height above 23 ft. 6 in, load line ............ ft. 6 in 
SEE WE casends . cntesvnsencess sesec “s 
Side armor above main belt, thickness re Sky in. 
Superstructure armor, _ 66 bao. Gee 6 
Turret armor (13 in guns),  Saeeesesneen 17 and 15 in. 
Barbette armor,  . 6e eedbaos 15 and 10 * 
Protective deck armor lk nee eeee 24to4* 
Conning tower armor, 10 in. 
GENERAL SCHEDULE OF WEIGHTS 
Be GE GUI cov ccc ssc cccccccces.ccsseseess 4,836 tons. 
Armor and bolts........... os 2,983 * 
Protective deck armor.... . waco ae 
Armament and ammunition 1,058 
Machinery, with water 1,396 
BIDE csccecccssccese 199 
Outfit and stores........... aes 478 
GOT séesnce ccses.ccvcsesneess 1,000 
Total 12.500 
MACHINERY. 
Vertical, inverted cylinder, direct-acting 
triple expansion engines, in two watertight 
compartments. 
Collective I. H. P. of propelling, air pump, and cir 
seevece 16.000 


culating pump engines.... ....... 
Number of revolutions at this power.......... : 126 
Diameter of high pressure cylinder....... 
Diameter of intermediate cylinder. 
Diameter of low pressure cylinder. 
Length of struke........ one 
Cooling surface, main condenser.... 
Cooling surface, auxiliary condenser 


BOILERS. 









Will consist of 24 Niclausse water tube type, 
arranged in three groups of & boilers cach. 
Each group is subdivided by the center line 
buikhead. Each boiler will have fifteen ele- 
ments of 24 tubes, the whole number of ele- 
ments being 360 and the number of tubes 
8,640. 


Total heating surface ........... cece . oe 58,104 ag. ft. 
Sb esndsedsscsiovcmessesivene. Eee ™ 


The boilers are designed to carry a working 
pressure of 250 pounds per square inch above 
the atmoegphere. 


NEW FORM OF CAPILLARY ELECTRO- 
METER. 
G. VANNI has designed, says the English Electri- 
cian, a form of capillary electrometer which is partic- 


JTo 


























ularly well adapted for school use. It consists of a 
tank containing a layer of mercury at the bottom, 
surmounted by: a 30. per cent. «mixture of water 
and sulphuric acid. A capillary thistle tube is ver- 
tically inserted in the acid and mereury is poured 
in atthe funnel. The mercury flows out at the bottom 
until the proper hydrostatic pressure is attained, when 
it forms a good junction with the acid. E.M.P.’s of a 
few 10,000ths of a volt can be placed in evidence on 
the screen, and when larger values are to be dealt 
with, wider tubes may be employed. 





Paris has lost a curious institution, the last of the 
‘*eabinets de lecture” in the Passage de l’Opéra hav- 
ing been closed. For a small fee people could enter 
and read the magazines and latest books. The busi- 
ness was killed by the increased publication of *‘ feuil- 





letons” in the daily newspapers. 
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THE WATTS-COLLIER ROPE HAULAGE 
CLIP. 


THE rope haulage clip illustrated below is so simple 
as hardly to need any description, and has the promise 
of long life and efficiency. It is adapted both for over 
haulage and under haulage, the former design, how- 
ever, being the one illustrated. The jaws are shown 
open in the left hand view ; it will be seen that one 





has a stem designed to fit into a socket hole in the end 
ofthe tub. In this stem there is a self-locking pawl, 
which automatically prevents the stem from escaping 
from the hole; this pawl must be pressed inward be- 
fore the clip can be released from the tub. The second 
oy is pivoted to the first, and is made to grip the rope 
»y the insertion of a wedge between the two. This 
wedge is operated by a hand lever, which, when the 
clip is closed, occupies the position shown in the right 
hand figure. The clip can be automatically attached 
to or detached from the rope at any given point by 
means of striking levers fixed in the “way.” The 
wedge gives a large latitude of grip, and it is stated 
that the grip will maintain its hold on a rope all the 
time it is wearing for a diameter of 1 inch to 4 inch. 
The inventors are Mr. Horace G. Watts and Mr. J. A. 
M. Collier, of 2 Cotfield Terrace, Gateshead-on-Tyne.— 
Engineering. 





AUTOMOBILE TRAVELING VEHICLES. 


THE development of automobile traction now per- 
mits of realizing two factors that have hitherto been 
impossible—speed and comfort ; and this has led manu- 
facturers to study some types of automobile vehicles of 
which we desire to say a few words. At the Salon du 
Cycle of 1896 there was exhibited a large coach in which 
a very wealthy gentleman proposed to travel through 
southern Russia. It was a large carriage, with two com- 
met ae gen which was entered at the rear and was 
I 


aauled by a Dion-Bouton steam carriage of 35 horse 
ower that permitted of making an average run of 814 
— an hour at an expense of about three cents a 
nile. 

This same system has been adopted in the large road 
vehicle of which M. Jeantaud dnished the construe- 
tion some time ago (Figs. 3 and 4). This vehicle is 26 
feet in length (or 38 feet inclusive of the locomotive) 
and 13 in height. The width of the body is 84 feet 
and the weight of the whole, exclusive of the locomo- 
tive, is 8,800 pounds. Two-thirds of this weight are 
carried by the rear axle. The vehicle, with its locomo- 
tive, weighs about 74¢ tons. 

From the plan and section given in Figs. 3 and 4 it 
will be seen that the carriage is divided into three com- 
partments : (1) in the rear, a kitchen with two cots for 


saloon serving as a dining room and sleeping apart- 
ment. 

On one side of this compartment there is a door giv- 
ing access to the exterior, while on the other side there 
are two sofa bedsteads, such as are used upon certain 
boats. This saloon, which is 14% feet in length by 744 
in width, is, through movable partitions, converted at 
night into two bedrooms, to which access is had by a 
lateral passageway. Upon the roof there are three 





THE WATTS-COLLIER ROPE-HAULAGE 


seats upon which the travelers may sit in order to ob- 
tain a view of the surrounding scenery. Behind these 
seats there is a space reserved for baggage. In the rear 
there are two reservoirs for supplying the kitchen and 
bath room with hot and cold water. The hot water is 
furnished by a thermo-siphon, which passes into the 
kitchen range. Beneath the body are the coal bins and 
compartments for the reception of various accessories. 
The construction of this carriage has been specially 
| studied, and its interior finish in varnished oak and 
| mahogany is most elegant. 
There is another system of automobile vehicle under 
construction, and which has been elaborated by the 


| Seotte Société des Voitures 4 Vapeur. This is, pro- 


Ay quis 


N | 


Fie. 1.—SCOTTE AU 


perly speaking, a train, since it consists of two car- 
riages which, as regards aspect and dimensions, are 
analogous to the omnibus vehicles constructed by the 
same establishment (Fig. 1). 

As shown in the plan in Fig. 5, the mechanical por- 
tion (boiler, engine, etc.) is arranged in the forward 
carriage or car.. Communicating with the front plat- 





the servants and a trap in the floor to give access to 
the coal and wine bins ; (2) in the middle, a toilet room, | 
bath room, and water closet ; and (3) in front a large | 


form there is a small room for the trainmen containing 
two superposed hammocks. Under the lowermost of 
the latter is arranged the water reservoir. | 
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Fie. 2.—THE 


OF OLDENBURG’S COACH. 





an 


) 


VUE O’ARRIERE 























InNOMnoO# a 


























CLIP. 


In the back part of this first carriage, and without 
communication with the front, there is a kitchen 
heated by steam from the boiler. The dining room is 
formed by the platforms of the two vehicles, which are 
properly jointed. The folding tables and seats are 


form. This dining room, which is used only in fine 
weather, is protected from the sun and wind by cur- 
tains. 








The second carriage consists of a saloon 13 feet in 
length by 64 in width, which serves as a dining room 
when it rains, and which at night is converted, through 
a movable partition, into two bed rooms containing two 
sofa bedsteads and a folding bed. 

At the rear end of the train, on each side of a door, 
there are arranged a toilet room with a bath tub, a 
water closet, and wardrobes. These two carriages are 
ventilated by means of windows on the roof. he in- 
terior, which is hung with Lincrusta- Walton, has the as- 
pect of that of a sleeping ear. Beneath the body are 
suspended frames for carrying baggage, provisions, and 
various other objects. 








| 
} 


Te 





As the length of each vehicle is 191¢ feet, that of the 





TOMOBILE TRAIN. 


entire train is 39 feet. The width of the body of the 
vehicle is 64¢ feet and its total height is 11. The weight 
of the first carriage, with the mechanism and the sup- 
ply of coal and water, is 5!4 tons. The second car- 
riage weighs 24¢ tons in running order, say a total of 8 
tons. The average speed anticipated is from 84¢ to 9}¢ 
miles an hour. 

As for the cost of such vehicles, that varies from 
$5,000 to $8,000, according to the style in which they 
are gotten up. This is, perhaps, one of the reasons that 
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Fig. 3—THE JEANTAUD AUTOMOBILE TRAVELING 


CARRIAGE. 


AA, closets for clothing and table utensils; D, sofa beds; E, folding foot step; 
F, kitchen range; R, water reservoir; 8, roof seats; Z Z. beds for servants, 
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Fie. 4.—ELEVATION AND PLAN OF 


AUTOMOBILE CARRIAGE. 


A, engineer's apartment; 
T, 


THE JEANTAUD 


P, cupboards; 
bles; E, sink; C, sleeping apartments; L, sofa beds; H, toilet room; W C, 
= closet; M, motive apparatus; N, f R, coke 


Fie. 5.—PLAN OF THE SCOTTE TRAIN. 


LC, hammocks; B, kitchen; F, range; 


‘olding bed; O D, dining room; 





usually stored away upon one of the sides of the plat-. 





















& Gou 
to ine 
feet t 
jing po 
that tl 
rods bi 
to mak 
posses 




























































mit 
fixe 
rod 
eng 
elec 
latt 
dist 
tot 
stee 
tan 
T 
the 
ing 
ter 
bel 
Thi 
pro 
cra 








898. 


without 
kitchen 
room is 
hich are 
ats are 


ne plat-. 


in fine 
by cur- 


eet in 

room 
rough 
ig two 


door, 
tub, a 
es are 
he in- 
he as- 
y are 
3, and 


f the 


the 
ight 
sup- 


of 8 
» O16 


rom 
hey 
shat 











DeceMBerR 3, 1898. 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 1196. 


19175 








——— —— 
will prevent the common adoption of them, for there 
are few persons who will be disposed to purchase at 
gach @ price a@ means of saving hotel and railway ex- 
penses. —La Nature. 





A LARGE HYDRAULIC PUMPING ENGINE. 

One of the largest pumping engines of its kind has 
recently been constructed to the order of the Tasmania 
Gold —e, Company by Messrs. Easton, Anderson 
& Goulden, Limited, Erith. The purchasers wished 
to increase the depth of their existing shaft from 718 
feet to 918 feet, and had to resort to increased pump- 
ing power. The difficulty in fixing a new engine was 
that the shaft would not admit of another set of spear 
rods beingfutilized. Furthermore,the purchasers wished 
to make use of a spare set of pumps which were in their 
possession. Messrs. Easton, Anderson & Goulden sub- 




















section. The crank shaft is built up and made in two 
pieces bolted together by a coupling for facilitating 
transport. The cylinders at the back are supported on 
massive cast iron frames, of box section, which also carry 
the pumps. The intermediate pressure and low pres- 
sure cylinders are each supported on two steel columns 
in front. The two middle columns are connected by a 
cast iron box girder, which carries the front side of the 
high pressure cylinder, and the three cast iron columns 
at the back are connected by distance pieces. The cylin- 
ders are entirely separate, so as to allow of free expan- 
sion, and are jacketed throughout ; the high pressure 
is fitted with a piston valve with internal expansion 
valve; the intermediate pressure is fitted with a flat 
slide valve with an expansion valve on the back ; and 
the low pressure cylinder is fitted with a double-ported 
slide valve. Theintermediate pressure and main valve 
and the low pressure valve are supported by balance 





tion. In case the main should burst, the valve is also 
shut by a weight which is normally held up by a small 
plunger connected to the delivery pipe. It will be seen 
that the three platforms fixed round the engine give 
easy access to all the parts. Steam at 170 pounds pres- 
sure is supplied from four Cornish multitubular boilers, 
6 feet 3 inches diameter and 20 feet long, by the same 
builders. A surface condenser with air and circulating 
pumps, driven by a small horizontal engine, is to be 
fixed behind the engine. Provision is also made for 
exhausting into the atmosphere if necessary. It should 
be stated that the water is delivered from the pumps 
at a pressure of 2,100 pounds per square inch. 

We are indebted to London Engineer for the engrav- 
ing and description. 








The packing of the American cotton bale is again 
eausing trouble abroad, regardless of the repeated 
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HYDRAULIC PUMPING ENGINES FOR TASMANIA. 


mitted two schemes, in both of which a motor was| 
fixed at the 718 foot level, working by means of spear | 
rods the pumps at the lower level, and driven from an 
engine at the surface. One of these schemes was for 
electric transmission and the other for hydraulic—the | 
latter being accepted. The new engine house is some | 
distance away from the shaft, and the water is carried | 
to the hydraulic motor in the shaft through solid drawn | 
steel piping, and the exhaust is returned to the suction 
tank at the*engine house. 

The engine,illustrated by the engraving above is of 
the usual triple expansion, inverted cylinder type, hav- 
ing cylinders 25 inches, 40 inches, and 69 inches diame- 
ter by 42 inch stroke, the pumps being placed directly 
below the crosshead and in line with the piston-rod. 
This is shown in the engraving. The crossheads are 





provided with two gudgeons and are connected to the 
crank shaft by double connecting rode of rectangula: 


cylinders on the top, so as to reduce the stress on the 
eccentric rods. The pumpsand valve boxes are of cast 
steel, with phosphor bronze rams and valves and seats, 
and are of massive construction. The bed plate is cast 
in halves, bolted together, and is of massive box sec- 
tion. As the thrust on the guides came rather high up 
on the back columns, the latter are supported by 
diagonal tie rods from thefront of the bed plate. The 
front columns are also braced diagonally to prevent 
vibration. The engine is provided with a large fly- 
wheel on each side. The starting gear and all cocks 
are arranged to be worked from the lower platform, 
and may also be worked from the second platform. 

A complete system of lubrication is arranged for con- 
tinuows working. The engine is fitted with a throttle 
valve, which is shut by a knock-out governor when 
the speed exceeds the fixed maximum, it is also shut 


|} when the accumulator on the main reaches its top posi 


| warning of American consuls on this head. Reports 
from Liverpool say that English companies are refusing 
| to insure against loss from ** wet and mud damage” due 
to loose and badly packed bales of American cotton. 
It is estimated that the claims arising from cotton thus 
damaged and delivered at Liverpool during the last 
season will aggregate $500,000. The English insurance 
companies sent an agent to the United States to inves- 
tigate the cause, and the blame is placed partly upon 
the producer and partly upon the transportation com- 
panies. A closer and better woven covering is urged ; 
but the chief requisite seems to be greater care in both 
packing and transport, and some decrease in the be- 
lief that foreign nations must take our cotton “any 
how.” Indian and Egyptian cotton is an active com- 
petitor, and the splendid condition in which cotton 
from these countries arrives in England is in very 
sharp contrast with our own, 
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ELECTRICAL NOTES. 


Mr. F. Lecomte describes in L’'Electricien a method 
of accurately ascertaining the fall of potential in a line 
or circuit in which there is frequent alteration in pres- 
sure. This method consists in having two voltmeters, 
one at each end of the line. The circuit is then inter- 
rupted at the generator end. The voltage is read at 
that end at the time of break, and the observer at the 
further end of the line takes the interruption as a sig- 
nal to record the reading on his voltmeter. The method 
is simple, but the necessary interruption is the faulty 
part of the idea. 

The Siemens & Halske Electric Company, of America, 
is considering a proposition from the Japanese govern- 
ment to form in Chicago a syndicate with a capitaliza- 
tion of about $10,000,000, to install and operate all elec- 
tric street car lines and incandescent lighting and elec- 
tric power [plants which are to be established in the 
domain of the Mikado as another step in the moderniz- 
ing movement in progress there. The franchise to be 
granted is exclusive, and would be one of the most 
valuable, if not the most valuable, permits ever grant- 
ed to one syndicate or corporation. 

Zinc has been substituted for lead, as the anode of 
some accumulators. It has given an increased E.M.F., 
and, due to the reduced weight, an increased specific 
eapacity. Zine, however, dissolves when the circuit is 
open and cadmium has been substituted for it. Inthe 
Werner accumulator the electrolyte is a solution of the 
mixed sulphates of zinc, cadmium, and magnesium. 
The accumulator has a capacity of 82 watt-hours per 
kilogramme of plates, or 36 watt-hours per kilogramme 
of total weight. The current is 12 to 15 amperes. The 
E.M.F. is 2°4 volts at the start, but falls off to 1°9 volts 
at the end 

The London Electrical Engineer makes the sensible 
suggestion that the lights in an electricity supply sta- 
tion should be wired from an independent source when- 
ever practicable. In this way an accident resulting 
from the shutting down of the station would not leave 
it in darkness. 


the main switchboard, but this method of connection 
is only useful where there is an accumulator. In case 
of the bursting of a steam pipe, for instance, the plant 
would be left in darkness under ordinary conditions at 
the very time when light is most urgently needed. 
This detail is one of great importance, as many sta- 
tions are entirely dependent upon their own operation 
for light. Would it not be a good idea to pipe city sta- 
tions for gas and introduce fixtures for emergency use ? 
The suggestion seems a step backward, but it is never- 
theless a practical one. 

An electric railway train service has been put into 
operation between Berlin and Zehlendorff, 7°5 miles 
distant, says The Mechanical Engineer. The train is 
made up of nine carriages of the type used on the 
Berlin elevated railway, weighing 210 metric tons. 
The carriages at the head and rear of the train are 
equipped with electric motors, and one or the other 
hauls the train, according to the direction of motion. 
All shifting of cars at terminal stations is thus avoided. 
The run occupies twenty-seven minutes, including four 
stops, and there are fifteen trains a day each way. 
Each motor car is equipped with two electric motors of 
100 horse power, mounted over the two end axles. The 
two motor cars are so connected, electrically, that both 
may be used in case of need, and the four motors may 
be employed in braking. Besides the electric brakes 


on the motors, all the carriages in the train are 
equipped with electromagnetic and Westinghouse 
brakes. The current is distributed by the third-rail 


system at a tension of 550 to 600 volts. 

The largest dynamo in the world is now being con- 
structed by the Walker Company, of Cleveland, O., 
for the Boston Elevated Railway, Boston, Mass., says 
Engineering News. This generator will have an out- 
put of 3,000 kilowatts at 550 volts, or about 4,000 horse 
power. Its speed will be between 75 and 80 revolutions 
per minute, its total weight 250,000 pounds, and the 
diameter of the circular cast steel field frame 21 feet 7 
inches. The weight of this ring without field magnets 
will be 25 tons. There will be 24 inwardly projecting 
laminated cores and pole having a combined weight of 
15 tons. The armature hub is 13 feet in diameter and 
is in two parts, each of which weighs 10 tons. The 
shaft is 37 inches in diameter. The armature lamina- 
tions add 15 tons and the armature will have in all 594 
slots. ‘The commutator will be 105 inches in diameter 
and will have 1,188 bars. To facilitate regulation and 
remove a portion of the strain from the shaft, the fly- 
wheel will be bolted directly to extensions on the 
armature hub. If this machine were to run at the 
speed of the Niagara generators, 300 revolutions per 
minute, it would have an output of 16,000 horse power. 

J. Trowbridge has lately increased the number of 
condensers in his transforming a to 120, and 
obtained the unprecedented E.M.F. of 3,000,000 volts. 
The behavior of air under this electrical stress is very 
interesting. Its initial resistance is greatly reduced, 
and the curve expressing the relation between spark- 
length and electromotive force departs from a straight 
line beyond 1,200,000 volts, and approaches the voltage 
axis. Thus the extreme length of the spark in air ob- 
tained with 3,000,000 volts is 644 feet: whereas a length 
of at least 10 feet should have been attained if the 
proportionality between spark length and voltage had 
been maintained. This departure from proportion- 
ality is due to the increased conducting power of the 
air: for a powerful brush discharge 1s seen to proceed 
from the terminals of the apparatus to the floor and 
the walls of the room. In spite of special precautions, 
a portion of the discharge was always shunted, so to 
speak, through the surrounding air. The spark pre- 
ferred to leap through three or four inches of air to 
passing through 1,000 ohms of sulphate of copper be- 
tween terminals of copper one square cm. in area. It 
is probable that with still higher voltage the initial re- 
sistanee of the air would still further diminish, and 
would be of the order of metals. The initial resist- 
ance, too, of highly rarefied media diminishes in a 
similar manner. Thus a Crookes tube which resists 
the passage of an 8-inch spark is brilliantly lighted by 
a difference of petential of 3,000,000 volts, and one dis 
eharge of a willionth of a second is sufficient to ob- 
tain a photograph of the bones of the hand.—'Trow- 
bridge, Phil. Mag., August, 1898, 


MISCELLANEOUS NOTES. 


London has taken up the experiment of municipal 
street railroads. The uth London tramways have 
been bought by the County Council for $4,250,000. 


On Sunday, November 6, there was a violent explo- 
sion in the Capitol building at Washington, sup 
to have resulted from leakage of illuminating gas. The 
explosion occurred in the basement beneath the Su- 
preme Court Chambers, and a fire was started which 








In the Shoreditch station the lights| the small frontier town of Stein, in the state of Con- 
are connected to the storage battery independently of | stance. This man is said to weigh no less than fifty 





destroyed the furnishings of the chamber. Some dam- 
age was done to the congressional law library, mostly, 
however, by water thrown by the fire department. Con- 
trary to early reports, the important documents of the 
court were not lost. 


After the many centuries during which the forests of 
Bohewia have furnished fuel and building material for 
a dense population, it is said that they retain néarly 
their primeval area. This is due to the forethought 


SELECTED FORMUL2. 


Metal Polish.—For general use in polishing metals, 
prepared chalk is a good substance; rotten stone, 
tripoli, and emery are also commonly used agents, 
For the finest work, jewelers’ rouge is employed. This 
is prepared by calcining precipitated ferric oxide unti] 
it assumes a scarlet color. 

Substances like emery are most useful for the harder 
metals, as they scratch too much to be used to any ex- 
tent on gold or silver. All should be run through a 
fine sieve before being used. 

These various substances, used for polishing metals, 
are made into pastes, when that form is desired, by be- 
ing mixed with oleic acid. lard oil, or other fatty vehi- 
cle. If the grease should in any case prove objectiona- 
ble, it is quite — that glycerin could be substi- 
tuted for it with satisfactory results. 

There have been many formulas published for are 
ducing polishing *‘ pomades” for use on metal. It is 





of the government in ordaining that as trees are cut 
down, others shall be planted to fill the vacancies. The | 
wood is mostly pine. Trees are constantly being cut, 
but wherever a clearing is made, small trees are planted 
the next spring. Th:se new trees are raised from the 
seed in smal! inclosures scattered in the mountains, | 
and are thence transplanted. 

| 


A grain dust explosion, on September 23, wrecked | 
the granary of the Eastern Distilling Company at Bliss- 
ville, Long Island, caused the death of one man and 
injured four others. The granary was three stories 
high, built of brick and timber, with wooden par- 
titions covered with corrugated iron. The force of the 
explosion, says The Engineering News, blew parts of | 
the building 100 feet into the air, and buried part of | 
the Long Island track with wreckage and twisted 
machinery, and flames spread like a flash through the 
steam grain conveyor connecting the granary with the 
docks. 

If avoirdupois Were the test of greatness, the place of 
honor would be filled by Maurice Canon, a native of 





stone, and may claim to be the heaviest man on earth. 
He measures over one hundred inches round the waist 
and sixty-four round the thigh ; his enormous weight 
does not apparently inconvenience him, for he is active 
and in robust health. He is a well-to-do middle-aged 
farmer, and though his gigantic proportions naturally 
make him an object of curiosity to his neighbors, he 
has declined all offers to stray from his native fields. — 
Humanitarian. 


For fifteen years two clever decorative sculptors have 
been at work on a large model of the Church of the 
Sacré Ceur at Montmartre, Paris, which is intended 
for the 1900 Exhibition, says The Builder. It is to ,, 
the scale of the building, and reproduces all the details 
minutely in the form of a longitudinal section. The 
most important ete of the work is now completed ; 
only the central dome and the large campanile remain 
to be added from the drawings, as this eae of the 
work is not yetjactually complete on the building. The 
tower in the model will reach four meters, or a little 
over 13 feet, in height. The model is said to be a mas- 
terly work of its kind. 

A new process of mercerization of woven cotton tis- 
sues consists in passing the fabric to be mercerized be- 
tween two rollers, the lower one being hollow and 
covered with perforations. The alkaline liquid is 
placed inside the cylinder, and comes into contact with 
the goods through the perforations. There is thus, 
says The Textile Colorist, a steady pressure during 
the process, due to the weight of the wpper roller, and 
it is claimed for the process that the silky appearance 
which it imparts to the fiber is not only superior to 
that obtained in the ordinary way, but it is not affected 
by any subsequent bieaching, dyeing, or printing that 
the fabric may have to undergo. 

There are some three hundred mica mines at work in 
the locality of Hazaribagh, Gaya, and Monghyr, and 
the mica from this district, known commercially as Be- 
har mica, constitutes more than one-half the world’s 
consumption. Moreover, the amount available is sta- 
ted to be practically inexhaustible. The output last 
year amounted to nearly 2,000,000 pounds, of which 
about one-half was exported from Calcutta, chiefly to 
Great Britain and the United States. The exported 
mica was valued‘at Rs. 10,00,000, and that retained for 
home consumption, chiefly inferior kinds, at Rs. 1,00,- 
000. The mineral is hard and tough and of a clear 
ruby color, and answers well for furnace work where 
intense heat has to be withstood. a 


A great salvage operation is about to be attempted 
in the Baltic Sea. Last summer the Russian ironclad 
‘“\Hangdudd,” while engaged in maneuvers, went to 
the bottom near Wiborg, off the Finnish coast, after 
striking on a concealed rock not marked on the chart. 
The wreck now lies in 96 feet of water, flat on her side, 
the bottom being soft mud, into which the vessel has 
sunk about 20 feet. The Neptun Salvage Association, 
of Stockholm, offered to raise the vessel for the sum 
of 950,000 rubles, on the condition that, if the at- 
tempt failed, the cost of the operatious to the extent 
of 1,000,000 kroner (nearly two-thirds of the contract 
sum) should be reimbursed to the association. This 
offer has been accepted by the Russian government, 
and the preliminary work bas already commenced. 


The chemical composition of coal gas and water gas is 
essentially the same ; that is to say, the same constitu- 
ent gases enter into the composition of each mixture, 
but the relative proportions vary. ‘The figures given 
are of actual analyses, but are fairly representative of 
each class : 











Coal gas. Water gas. 
Per cent. Per cent. 
Benzene vapor .... ...... 050 06 
Heavy hydrocarbons........ 4°25 12°8 
Carbonic oxide.... ......... 8°04 30°7 
0d de- soetecsees «+ 47°04 32:4 
IED, cc dnsccee «00vepece Me 13°9 
Higher paraftines....... e<ga't Cae 2°4 
Carbonic acid.......... - 1°60 2°7 
J ee Te 0 39 O7 
Nitrogen........ pepecdved 2°16 88 
100°00 100°00 





—The Engineer. 


said that a well-known article, sold as ** putz pomade,” 

consists of Armenian bole with sufficient oleic acid to 

form a paste, and oil of bitter almond to impart an 

odor. he term ‘‘ putz,” it may be explained, is from 

putzen, the German for ‘‘ cleaning” or ** polishing.” 
‘**Putz tablets” may be made by this recipe: 


Parts 
I I isis 0.60600. 6s dbitencecsaeeses 16 
06s wentedeavenseduenss oe 2 
SE ERcns ccvasctnsseese ssovesesess 1 
CRORE OF CREEMR 005 cccccccsccs von eeeeien 1 
Magnesium carbonate........ .....+-...e.05. 1 


Water, a sufficient quantity. 

Dissolve the soap in the smallest quantity of water, 
over a water bath. Add the other ingredients to the 
solution while still hot, stirring all the time to make 
sure of complete homogeneity. Pour the mass into a 
box with shallow sides, and afterward cut into cubes. 

Polishing pastes may also be made as follows: 


Parts, 
Be ad aiih pameapsbee<seve 1 
Iron subcarbonate. i mdedibbsobsseee 3 
Lard oil, a sufficient quantity. 
i CE! Dindlevsehesscéu Aennceececes 10 
ES a eee 32 


Oleic acid, a sufficient quantity. 
Sometimes it is desirable to have a liquid polish for 
metals. Properly speaking, there can be no such 
thing, as the polishing —— depends, as we have a! 
ready pointed out, on the attrition of fine particles o 
some substance a little harder than the metal. The 
powders used can be, and frequently are, employed i: 
a moist condition, and they may be suspended in water 
by shaking. A mixture of whiting and ammoni« 
water is frequently used in cleaning metals, the ammo 
nia acting as a solvent of some kinds of dirt. It is best 
however, to remove grease, etc., before beginning th: 
polishing process, and the effects of strong alkalies o: 
the hands are not pleasant. The following may b« 
taken as a working formula for a polish of this type : 


Parts. 
POI, oncgncieacnctsé sercevavemscce 2 
eis ccccs ce «duveubeces 2 
Water, sufficient to make .. ....... one 


To be well shaken before using. 

It is true that the acids, by their chemical action, re 
move rust and dirt from metallic surfaces without the 
aid of any of these hard, fine powders, but they gener 
ally remove also a portion of the metals themselves 
each time that they are applied. A weak solution in 
water of any of the strong mineral acids, or even of 
citric or oxalic acid, might be found useful ina num 
ber of instances, but could not be recommended for 
general use.—Druggists’ Circular. 


Stains for Wood.—Rich purple. Boil 2 ounces of 
fresh logwood powder in 2 pints of rain water until 
the bulk has lost about 8 ounces by evaporation, then 
add, a little at a time, sufficient sulphate of indigo to 
give the shade required. 

Yellow.—Make a solution of aniline yellow in aleo- 
hol of the requisite depth, and apply with a soft 
brush. By first applying a weak mahogany stain and 
then following it with an aniline yellow, a fine orange 
is secured. 

Mahogany.—First rub the surface of the wood with a 
solution of nitrous acid, and then apply, with a soft 
brush, the following : 


PD Mince s 6édne ck. ones 1 ounce. 
Sodium carbonate................+. 6 drachms. 
Biva69 Che tu sab deseoue es . .20 ounces. 


The foregoing should be filtered before use. 
Blue —Place the following ingredients in a clean 
glass jar : 
Sulphuric acid..... ‘ 
Indigo (powdered)... 


and stand the jar in an earthenware pan, lest they boil 
over. When the effervescence has ceased, add suf 
ficient of the mixture to clean rain water as will give 
the requisite shade on a trial slip of wood. Then ap- 
ply to the work, using a clean bristle brush. The 
color is much improved by keeping before use. 
Green.—In order to secure diversity of shades, make 
two solutions as follows, and mix in any proportion 
preferred, remembering that the indigo darkens the 


Seaveeneees:tocee 4 ounces, 


tint. The most generally:used combination will be six 
parts of A to one part of B: 
B. VERGE. cece cccccss bicadaseeacews 4 ounces. 
VEREEE.. cccccvcce ciesekinehene es = 
ee Pee ee eee 4 drachms. 
WHE. 0.0.0000ccsceees cae oeaene ee 20 ounces. 


Both A and B will be better if boiled for ten minutes 
during solution.—English Mechanic. 


To Preserve Milk (Aristol, Indianapolis, Ind.).—Not- 
withstanding that this question has been answered 
twice within as wany months, we will again state that 
boric acid is an excellent and harmless preservative of 
milk, and that in the quantities necessary for preserva- 
tion (i. e., according to the length of time for which it 
is desired to}preserve the milk), its‘ presence cannot 
be detected either by the sense of taste or of smell. 
Five grains to the gallon will preserve the milk from 
one to three days, according to the care exercised in 
cleansing containers, the temperature, etc. 


Dr 
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THE REFRACTION OF ELECTRIC WAVES.* 


Two years ago, Prof. Bose, in a communication to 
the Asiatic Society of Bengal, described some new de- 
vices for dealing with electric waves, which did much 
to bridge over the gulf between electric waves and 
light waves. One of these was the employment of 
newalite, a fibrous variety of brucite, which has the 
yaluable property of absorbing electric waves vibrat- 
ing in a certain plane and transmitting all waves at 
right angles to that plane. It thus could be made to 
do for electric radiation what a plate of tourmaline 
docs for light, except that the directions of absorption 
and transmission.are reversed. Nemalite is therefore a 
very convenient polarizer and analyzer of electric 
waves. Tourmaline also acts in the same manner 
(with planes reversed), but not to any extent compar- 
able with the efficiency of nemalite. The apparatus 
was subsequently exhibited and worked before the 
Liverpool meeting of the British Association. 

lu the present papers Prof. Bose describes some ex- 























tinuous receiving tube, 1 made two doubly inclined 
shields, and placed them one behind the other, on 
the radial arm which carries the receiver. The first 
shield has a tolerably large aperture, the aperture of 
the second being somewhat sinaller. The size of the 
aperture is determined by the wave length of radiation 
used for the experiment. It will be seen from this ar- 
rangement that the rays which are in the direction of 
the radial arm can effectively reach the receiver, the 
slanting . being successively reflected by the two 
shields. ith this expedient, a great improvement 
was effected in obtaining a definite reading. 

‘When the deviated rays are convergent, the re- 
ceiver is simply placed behind the shields, at the focus 
of the rays. But when the rays are parallel, the use of 
an objective (placed behind the first shield) gives very 
satisfactory results. As objectives I used ordinary 

lass lenses. Knowing the index from my experiments, 
Ta able to calculate the focal distance for the elec- 
This is, of course, very different from the 


tric ray. 
I at first used a 


focal distance for the luminous rays. 
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Fie. 1.—THE ELECTRIC REFRACTOMETER. 


P, the plate with a diaphragm; (, the semi-cylinder of glass; S, the shield (only one 
shown in the diagram); R, the receiver. 


periments on the refractive index of glass for electrical 
waves, carried out for the purpose of testing Maxwell's 
relation K = «*, which maintains that the specific in- 
duetive capacity for any substance equals the square 
of its refractive index. 

This relation, originally a purely theoretical deduc- 
tion from an unproved theory, has been gradually 
verified as our experimental resources gained in power 
to grapple with the various difficulties involved in the 
measurements. In the first place, the specific induc- 
tive capacity is not a fixed number, but varies with 
the nature of the electric charge, whether stationary 
or alternating, and, if the latter, with the frequency of 
the alternations. Strictly speaking, Maxwell's relation 
ouly applies to the refractive index for waves of infinite 
length, and determinations of the optical refractive in- 
dex ; i. e., the index for electromagnetic waves of about 
-syy Of an inch do not bear upon the question. It is 
only the long invisible electromagnetic waves which can 
be properly used to test the relation. 


TESTING MAXWELL’S RELATION. 


The specific inductive capacity of glass has been 
assigned various values ranging from 2°7 to9°8. The 
optical refractive index « is about 1°5. Prof. Bose de- 
termined « for electric vibrations of a frequency of 
about 10” vibrations per second. The apparatus used 
is shown in the diagram. 

It closely resembles an optical apparatus. The radi- 
ator, consisting of two platinum beads with a platinum 
sphere between them, and fed by an induction coil, is 
inelosed in the square box. The rays pass through the 
diaphragm, P, to the semicylinder, C, of the glass to be 
investigated. This semicylinder is turned until the 
rays are totally reflected by the back surface. The 
are detected by the receiver, R, containing metallic fil. 
ings, whose resistance is reduced by the impact of the 
waves. The shielding of the receiver from strong radi- 
ations is a matter of some difficulty. Prof. Bose says: 

**Another troublesome source of uncertainty is due 
to the action of the tube which incloses the receiver. 
When a slanting ray strikes the inner edge of the tube, 
it is reflected and thrown on tothe delicate receiver. 
Unfortunately, it is difficult to find a substance which 





Fia@. 2. 


L is the lens to render the incident beam parallel; P, P’ are the righ led 
isosceles prisms; A and B are the two positions of the receiver, The 
receiver-tube is not shown in the diagram. 


is as absorbent for electric radiation as lampblack is 
for light. Lampbiack in the case of electric radiation 
produces copious reflection. I have tried layers of 
metallic filings, powdered graphite, and other sub- 
stances, but they all fail to produce complete absorp- 
tion. The only thing which proved tolerably efficient 
for this purpose was a piece of thick blotting paper or 
‘loth soaked in an electrolyte. A cardboard tube with 
an inner layer of soaked blotting paper is impervious 
to electric radiation, and the internal reflection, 
though not completely removed, is materially reduced. 
No reliance, can, however, be placed on this expedient 
when a very sensitive receiver is used. 

‘After repeated trials with different forms of re- 
ceiving tubes, I found a form, to be described below, 
to obviate many of the difficulties. Instead ofa con- 





* Abstract of two papers communicated to the Royal Society by Prof. 
Jagadis Chunder Bose, M.A., D.Se., Calcutta: ‘* C"the Paneete < 


the Indices of Refraction of Various Substances for the Electric Ray” 


“On the Influence of the Thickness of Air Space on Total Reflection of 
Electric Radiation." 


Published in Nature, 











lens of 6 em. electric focal distance, but this did not 
improve matters sufficiently. I then used one with a 
naan focus, i. e., 13 cim., and this gave satisfactory re- 
sults.” 

The value obtained for « was 2°04, while the optical 
refractive index for the D line was 1°53. According to 
Maxwell’s relation, the specific inductive capacity, 
K, should therefore be 4°16 = «?, a value well within 
the extremes of 2°7 and 9°8 mentioned above. It is in- 
teresting to note that the refractive power of glass is 
higher for these electromagnetic waves than for light, 
and that ordinary lenses must therefore converge these 
waves to ashorter focus. Hence the small dimensions 
of Bose’s apparatus. 

TOTAL REFLECTION OF ELECTRIC WAVES. 

These and some of the earlier experiments were re- | 
peated with two semicylinders separated by an air | 
space,and the thickness of air necessary to produce 
total reflection was determined. In optics, avery thin 
film of air suffices. In the case of electromagnetic 
waves as produced in the laboratory, the thickness is 
found to reckon by several millimeters. 

Two semicylinders of glass, with a radius of 12°5 em., 
were placed on the spectrometer circle. The plane 
faces were separated by a parallel air space. The 
radiator was placed at the principal focus of one of the 
semicylinders ; the rays emerged into the air space as a 
parallel beam, and were focused by the second semi- 
cylinder on the receiver placed opposite the radiator. 

The two semicylinders were separated by an airspace 
2 em. in thickness ; this thickness was found to be more 
than sufficient for total reflection. ‘'he experiments were 
commenced with an angle of incidence of 30° (slightly 
greater than the critica! angle). The receiver, which 
was placed opposite the radiator, remained unaffected 
as long as the rays were totally reflected. But on 
gradually diminishing the thickness of air space by 
bringing the second semicylinder nearer the first 
(always maintaining the plane surfaces of the semi- 
cylinders parallel), a critical thickness was reached 
when a sinall portion of the radiation began to be | 
transmitted, the air space just failing to produce total 
reflection. The beginning of transmission could easily 


be detected and the critical thickness of air determined 
with tolerable accuracy. The slightdiscrepancy in the 
different determinations was due to the unavoidable 
variation of the sensitiveness of the receiver. When 
the thickness of air was reduced to 14mm. the receiver 
began occasionally to be affected, though rather 
feebly. But when the thickness was reduced to 13 
mim. there was no uncertainty ; a measurable,.though 
small, portion of the radiation was now found to be 
always transmitted. 

With an angle of incidence of 60° the minimum 
thickness for total reflection was found to be between 
76mm. and 72mm. The minimum effective thickness 
is thus seen to undergo a diminution with the increase 
of the angle of incidence. 

The author also determined the influence of wave 
length, using three different radiators 

The following method of experimenting was adopted 
as offering some special advantages. If acube of glass 
be interposed between the radiator and the receiver 





placed opposite to each other, the radiation striking 


one face perpendicularly would be transmitted across 
the opposite face without deviation and cause a re- 
sponse in the receiver. If the cube be now cut across 
a diagonal, two right-angled isosceles prisms will be 
obtained. If these two prisms were now separated 
slightly, keeping the two Sovetbendess parallel, the in- 
cident radiation would, be divided into two portions, 
of which one portion is transmitted, while the other 
portion is reflected by the air film in a direction at 
right angles to that of the incident ray, the angle of 
incidence at the air space being always 45°. The trans- 
mitted and the reflected portions would be complement- 
ary to each other. When the receiver is placed op- 
posite to the radiator, inthe A position, the action on 
the receiver will be due to the transmitted portion ; 
but when the receiver is placed at 90°, or in the B posi- 
tion, the action on the receiver will be due to the re- 
flected portion. The advantage of this method is that 
the two observations for transmission and reflection 
can be successively taken in a very short time, during 
which the sensitiveness of the receiver is not likely to 
undergo any great change. In practice three readings 
are taken in succession, the first and the third being 
taken, say, for transmission and the second for reflec- 
tion. 

When the prisms are separated by a thickness of air 
space greater than the minimum thickness for total re- 
flection, the rays are wholly reflected, there being no 
response of the receiver in position A, but strong 
action in position B. As the thickness is gradually 
decreased below the critical thickness, the rays begin 
to be transmitted. The transmitted portion goes on 
increasing with the diminution of the thickness of air 
space, there being a corresponding diminution of the 
reflected component of the radiation. When the thick- 
ness of the air space is reduced to about 0°3 mm., no 
reflected portion can be detected even when the re- 
ceiver is made extremely sensitive. The reflected com- 
ponent is thus practically reduced to zero, the radia- 
tion being now entirely transmitted ; the two prisms, 
in spite of the breach due to the air space, are electro- 
optically continuous. This is the case only when the 
two prisms are made of the same substance. If the sec- 
ond prism be made of sulphur, or of any other sub- 
stance which has either a lower or a higher refractive 
index, there is always found a reflected portion, even 
when the two prisms are in contact. 

The results obtained show that the effective thick- 
ness of the air-film increases with the wave length. 
This was to be expected, since at very small wave 
lengths, such as those of ordinary light, the thickness 
required for total reflection becomes very small. The 
brilliant reflection in the crack of a pane of glass is a 
familiar example. 


COMPANIONS OF ARGON.* 


FoR many months past we have been engaged in pre- 
paring a large quantity of argon from atmospheric air 
by absorbing the oxygen with red hot copper and the 
nitrogen with magnesium. The amount we have at 
our disposal is some 18 liters. It will be remembered 
that one of us, in conjunction with Dr. Norman Collie, 
attempted to separate argon into light and heavy por- 
tions by means of diffusion, and, although there was 
a slight difference+ in density between the light and 
the heavy portions, yet we thought the difference too 
slight to warrant the conclusion that argon is a eom- 
posite substance. But our experience with helium 
taught us that it is a matter of the greatest difficulty 
to separate a very swall portion of a heavy gas from a 
large admixture of a light gas; and it therefore ap- 
peared advisable to reinvestigate argon, with the view 
of ascertaining whether it is indeed complex. 

In the meantime, Dr. Hampson had placed at our 
disposal his resources for preparing large quantities of 
liquid air, and it was a simple matter to liquefy the 
argon which we had obtained -by causing the liquid 
air to boil under reduced pressure. By means of a 
two-way stopcock the argon was allowed to enter a 
sinall bulb, cooled by liquid air, after passing through 
purifying reagents. The two-way stopeock was con- 
nected with mercury gasholders, as well as with a 
Topler pump, by means of which any part of the ap- 
paratus could be thoroughly exhausted. The argon 
separated as a liquid, but at the same time a consid- 
erable quantity of solid was observed to separate, par- 
tially round the sides of the tube and partially below 
the surface of the liquid. After about 13 or 14 liters 
of the argon had been condensed, the stopcock was 
closed and the temperature was kept low for some 
minutes in order to establish a condition of equilibrium 
between the liquid and vapor. In the meantime the 
connecting tubes were exhausted, and two fractions of 
gas were taken off by lowering the mercury reservoirs, 
each fraction consisting of about 50 or 60 eubie em. 
These fractions should contain the light gas. In a 
previous experiment of the same kind a small fraction 
of the light gas had been separated, and was found to 
have the density 17°2. The pressure of the air was 
now allowed to rise and the argon distilled away into 
a separate gasholder. The white solid which had con- 
densed in the upper portion of the bulb did not ap- 
pear to evaporate quickly, and that portion which had 
separated in the liquid did not perceptibly diminish in 
amount. Toward the end, when almost all the air had 
boiled away, the last portions of the liquid evaporated 
slowly, and when the remaining liquid was only suf- 
ficient to cover the solid, the bulb was placed in con- 
nection with the tg med pump, and the exhaustion 
continued until the liquid had entirely disappeared. 
Only the solid now remained, and the pressure of the 

as in the apparatus was only a few millimeters. The 
bulb was now placed in connection with mercury gas- 
holders and the reservoirs were lowered. The solid 
volatilized very slowly and was collected in two frac- 
tions, each of about 70 or 80 cubic em. Before the 
second fraction had been taken off, the air had entirely 
volatilized and the jacketing tube had been removed. 
After about a minute, on removing the coating of snow 
with the finger, the solid was seen to melt and volatil- 
ize into the gasholder. 

The first fraction of gas was mixed with oxygen and 


*“On the Companions of Argon.” By William Ramsay, F.R.S., and 
Morris W. Travers. Paper read atythe Royal Society, Jane 16, and pub- 
lished in Nature. 

+ Density of — portion, 19°93; of heavier portion, 20°01 (Roy. Soc. 
Proc., vol, 60, p. le 
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sparked over soda. 


the spectrum examined. 


paratively inconspicuous. 
second-order grating spectrum: 


of which equal it in intensity. 
these lines are as follows : 


hd dnl nanietesanheneene tine weenededl 5895-0 
io. dk: cadebtbinwtnesaacginakeeeutin ial 5889-0 
RAS IAS ie eae .. 5875°9 
te ised ian 0 sehen maleds see 5866°5 
DA dene abtbdenaoeee - Giannini 5849°6 


The density of this gas, which we propose to name 
A bulb of 32°35 


**neon” (new), was next determined. 
eubic em. capacity was filled with this sample of neon 
at 612°4 mm. pressure, and at a temperature of 19°92° it 
weighed 0°03184 gramme. 


BE OE MOE ics cecsctdcccccsccenccens 14°67 


This number approaches to what we had hoped to 
obtain. In order to bring neon into its position in the 
periodic table, a density of 10 or 11 is required. As- 
suming the density of argon to be 20, and that of pure 
neon 10, the sample contains 53°3 per cent. of the new 
gas. If the density of neon be taken as 11, there is 
59 2 per cent. present in the sample. The fact that the 
density has decreased from 17°2 to 14°7 shows that 
there is a considerable likelihood that the gas can be 
further purified by fractionation,* 

That this gas is a new one is sufficiently proved, not 
merely by the novelty of its spectrum and by its low 
density, but also by its behavior in a vacuum tube. 
Unlike helium, argon, and krypton, it is rapidly ab- 
sorbed by the red hot aluminum electrodes of a vacu- 
um tube, and the appearance of the tube changes, as 
pressure falls, from carmine red to a most brilliant 
orange, which is seen in no other gas. 

We now come to the gas obtained by the volatiliza- 
tion of the white solid which remained after the liquid 
argon had boiled away. 

When introduced into a vacuum tube it showed a 
very complex spectrum, totally differing from that of 
argon, while resembling it in general character. With 
low dispersion it appeared to be a banded spectrum, 
but with a grating, single bright lines appear, about 
equidistant through the spectrum, the intermediate 
space being filled with many dim, yet well-defined 
lines. Mr. Baly has measured the bright lines with 
the following results. The nearest argon lines, as 
measured by Sir William Crookes, are placed in 
brackets : 


Reds very feeble, not 
measured. 
First green band, first 


bright line. ..563825 (5651 : 5619) 
First green band, seec- 
ond bright line 5583°0 (5619 : 5567) 
First green band, third 
bright line.. ..++-5537°0 (5557 : 5320) 
Second green band, 
first bright line.....5163°0 (1565) 
Second green band, 
seeond bright line..5126°5 (5165 : 5065) brilliant. 


First blue band, first 
bright line . .4733°5 (4879) 


First blue band, sec 

ond bright line ...4711°5 (4701) 
Second blue band, first 

bright line.. . 4604°5 (4629 : 4594) 
Third blue band (first 

order) ..............4814°0 (4333 : 4300) 
Fourth blue band 

(second order).......4213°5 (4251 4201) 
Fifth blue band (first 

order), about....... 38780 (3904 : 3885) 


‘ | 
The red pair of argon lines was faintly visible in the | 


spectrurn. 


The density of this gas was determined with the fol 


lowing results: A globe of 32°35 c¢. c. capacity, filled at 
a pressure of 765°0 mm., and at the temperature 17°43°, 
weighed 0°05442 gramme. The density is therefore 
19°87. A second determination, made after sparking, 
gave no different result. This density does not sensi- 
bly differ from that of argon. 

Thinking that the gas wight possibly prove to be 
diatomic, we proceeded to determine the ratio of spe- 
cific heats : 


Wave length of sound in air... ......... .. 34°18 
= <3 - GMB. . ccccvccvece . .31°68 
Ratio for air.... ie’ Sedewlekis 1°408 

” Gs dd 00s poets Keng SGSo das ddbece es 1°660 


The gas is therefore monatomic. 

Inasmuch as this gas differs very markedly from 
argon in its spectrum, and in its behavior at low tem- 
peratures, it must be regarded as a distinct elementary 
substance, and we therefore propose for it the name 
**metargon.” It would appear to hold the position to- 
ward argon that nickel does to cobalt, having ap- 
proximately the same atomic weight, yet different 
properties. 

It wust have been observed that krypton does not 
appear during the investigation of the higher boiling 
fraction of argon. ‘This is probably due to two causes. 
In the first place, in order to prepare it, the manipula- 
tion of air amounting to no less than 60,000 times the 
volume of the impure sample which we obtained was 
required ; and in the second place, while metargon is a 
solid at the temperature of boiling air, krypton is 
probably a liquid, and therefore more easily volatilized 
at that temperature. It may also be noted that the 
air from which krypton bas been obtained had been 
filtered and so freed from metargon. A full account of 
the spectra of those gases will be published in due 
course by Mr. E. C. C. Baly. 

University College, London. 


* June 21.—After a preliminary fractionation, the density bas been still 


After removal of the oxygen with 
phosphorus, it was introduced into a vacuum tube and 
It was characterized by a 
number of bright red lines, among which one was par- 
ticularly brilliant, and a brilliant yellow line, while 
the green and the blue lines were numerous, but com- 
The ‘wave length of the 
yellow line, measured by Mr. Baly, was 5849°6, with a 
It is, therefore, not 
identical with those of sodium, helium, or krypton, all 
The wave lengths of 


NEW WAVE POWER MOTOR. 


illustrate the new wave power motor 
y B. Morley Fletcher, C.E., of Eng- 
ed many experiments upon the sub- 
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| ject, and has successfully launched more than one 
| hydraulic pumping plant, as well as a most ingenious 
| buoy fitted on his system so that the oscillation caused 


enables the air to be pumped into the reservoir, from 
which it is utilized to blow a fog-horn, either con- 
stantly or at regular intervals, Our first engraving 
shows the wave power motor. It is secured to the 
bottom of the sea with the aid of anehors and the 
mooring attachment, D. Four links through a 
single submerged table, C, the anchor chain being con- 
nected to a ring at the foot. The hydrometer tube, A, 
with the table, C, are loaded in such a manner as to 
take up a level position, which, by means of the resist- 
ance to vertical oscillation offered by the table, remains 
approximately constant. Around this tube, at the 
surface, the buoy, B, is free to oscillate with every 
movement of the sea waves, storing air by means of 
the pump, Z, within the empty buoy, a blast occurring 
at intervals or constantly at the fog-horn, F. The 
mooring attachment has had a severe test at Bilbao, 
Spain, and it was found to be entirely satisfactory. In 
case of a working service apparatus, the upper portion 
is covered by a wrought iron cone-shaped top, which 
is waterproof. Gearing is also provided and fitted for 
determining the nature of the blast of the fog-horn as 
may be desired. Our second and third engravings 
show a further modification of this motor. For our 
engravings we are indebted to our English contempo- 
rary Industries and Iron. 








HOLDING POWER OF CUT AND WIRE 
NAILS. 


BEFORE the Technical Society of the Pacific Coast, 
in San Francisco, Prof. Soule, of the University of Cali- 
fornia, recently read a paper on the holding power of 
nails, from data obtained by tests with cut and wire 
nails, driven in Douglas spruce (Oregon pine) and ii 
redwood. 

The points which it was particularly desired to clear 
» by these tests were, says The Mining and Scientific 

ress: 

The relative merits of cut and of wire nails; the 
merits of different surfaces on the nails; the bes 
shape of nails, as to points, ete. ; the relative holding 
powers of these nails in Douglas spruce and in red 
wood ; the best relation between the length of nail an: 
the thickness of the board nailed by it; the effect o 
time upon the holding power of nails in the cases o 
the kinds of timber above named. 

The conclusions formed from a consideration of the 
results of the tests are as given below : 

1. Cut nails, for the same area, hold better than 
wire nails, 

2. The holding strength increases with the length 
of the nail, but not according to any simple law. 

8. The pointing of the wire nail adds about 100 per 
cent. to its efficiency. If slightly more pointed than 
they are made at present, the holding power would be 
increased. 

4. Pointing the cut nail adds 33 per cent. to its effici 
ency, but it increases the tendency to split the wood. 
To avoid splitting, the taper side only of the cut nai! 
a be wedged. If wedged on all four sides, it holds 

est. 

5. Cut nails driven with wedge across the grain are 
only about 80 per cent. as strong as those driven with 





by the slightest movement of the surface of the sea 
























































Fias. 2 AND 3.—CABLE-LAYING BUOY, WITH 





further reduced to 13°7, 
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the wedge parallel to the grain. This fact does not 
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INTERMITTENT AIR BLAST WORKED BY 
POWER MOTOR. 
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accord with practice in driving, probably on account 
of the greater tendency to split the wood. 

6. A nail is three times as strong when driven into 
the side of a beam—that is, across the grain—as it is 
driven into the end of it—that is, parallel to the grain. 

The holding power of nails increases with time 
in ‘the ease of redwood. It is asserted by some that 
the tannic acid rusts the nail and thus increases its 
holding power. It is probable that this effect would 
be extended over a few wonths only, after which the 
further rusting of the nail would weaken it. The 
effect of time in the case of cement nails does not seem 
to be great, and is only slightly greater in the case of 
wire nails, but is very considerable for cut nails. 

8. The tests show that all these nails lose holding 
power with time when driven into Douglas spruce. 
This probably may be accounted for by the small 
lateral adhesion of the fibers in that wood and their 
gradual yielding to the wedge action of the nail. In 
other words, they pinch the nail less with time, but it 
seems unlikely that this diminution would continue in- 
definitely. 

9. In redwood a cut nail holds slightly better than a 
wire nail. 

10. In Douglas spruce the cut nails are 1.3 times 
stronger than the wire nails. 

11. A cut nail is slightly stronger than a wire 
nail when driven into redwood, but the difference in 
—— is swall. 

Under shearing stress cut nails are 1°4 times 
senger than wire nails. There seems to be no differ- 
snce in the resistance of the nails to shear in using 
locks of Douglas spruce or of redwood. 

13. When nailing cleats to a block, the same area of 
iail in the wood will hold about the same stress, 
vhether a few large nails are used or more small ones. 
[he superiority, if any, is in favor of the larger nail. 

14. The cut nail holds 1°33 better in Douglas spruce 
than in redwood; the wire nail about the same in 
ach, with a slight superiority in favor of redwood. 

15. The holding power of a nail is not directly pro- 
vortional to its surface in contact with the wood. In 
letermining the relative holding powers, the stress per 
unit area has been employed, but as far as possible 
nails have been taken as nearly alike as practicable, so 
as to eliminate the error introduced by this method. 

16. In drawing a nail, the pull seems to reach a 
maximum shortly after the nail starts. 

17. In the case of a wire nail, the applied stress in- 
creases gradually ; of a cut nail, by jerks and starts. 
The decrease of holding in wire ales after reaching 
the maximum is gradual, while in cut nails it falls off 
suddenly. Hence, a cut nail is not as efficient in 
holding together pieces of timber subject to vibration 
as is the wire nail, for the former is more easily loos- 
ened, and, being partly withdrawn, loses much of its 
strength. This ‘results from the fact that the major 
portion of the resistance comes from the wedge sides 
of the nail. 

18. Cut nails are more likely to split Douglas spruce 
and wire nails to split redwood. 

19. In shearing a cleat from a block to which it is 
nailed, a maximum resistance is obtained for a cleat 
the thickness of which is two-fifths of the length of 
the nail used. This agrees closely with the practice 
of using a nail about 24% times the thickness of the 
thinner piece nailed. 

20. A slight roughness on the surface of a nail is of 
advantage. 

21. The cut nail is more efficient when driven into 
Douglas spruce, but the wire nail is more so in red- 
wood. This fact bears out the theory as to the 
manner in which a wire nail holds. The lateral pres- 
sure of the redwood fibers is greater than that of the 
fibers of Douglas spruce, on account of the closeness 
of the grain of the redwood, it having thirty-six 
annular rings to the inch, as against fourteen for the 
spruce ; and this holds true notwithstanding that the 
redwood is softer than the spruce. 

The general conclusion from the tests was that, for 
most uses and under most conditions, the cut nail is 
superior to the wire nail. 


A SLICE OF LONDON. 


THE London Mail has presented to its readers a curi- 
ous representation of what it calls the ‘* busiest spot 
on earth "—the spot, however, being a slice of earth at 
Slaughter Corner, London. On the surface of this 
New Bridge 


corner converge Queen Victoria Street, 





FREIGHT 





ENGINE DESIGNED BY CURNELIUS 


Street, and the approach to Blackfriars Bridge. Over- 
head is the elevated structure of the London, Chatham 
and Dover Railway. Underneath, at depths of 20 feet 
and 77 feet respectively, below the concrete under the 
wood pavement, are the roof walls of the Metropolitan 
Underground and the City and Waterloo Railways, 
and at varying distances below the surface are the 
electric wire conduits, water and gas mains, and a 
main of the sewage system. Taking into account the 
business houses at > side and below the level of the 
elevated structure, this may be considered an instance 
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weight of the locomotive is 144,670 pounds, the weight 
of the locomotive and tender paated is 240,470 pounds. 

In the tests of the engine which have been already 
made, it has proved economical in fuel consumption, 
and it is capable of handling a load about 40 per cent. 
greater than the standard type which has hitherto 
been in nse on the New York Central Railroad. It re- 
cently hauled a train of 71 loaded grain cars from 
De Witt, near Syracuse, to West Albany, a distance of 
about 140 miles, in good average time, and with ap- 
parent ease. 








FOODS.* 


THE functional activity of every organ and tissue of 
the body is accompanied by a more or less active disin- 
tegration of the living material, bioplasm, of which 
they are composed. The complex and highly unstable 
molecules of this living material are continually under- 
going disruption and fallinginto less complex and more 
stable compounds ; these, through oxidative processes, 
are eventually reduced through a series of descending 
chemic stages to a smal] number of simpler compounds 
which, being of no further value to the organism, are 
eliminated by the various eliminating or excretory or- 
gans, the lungs, skin, kidney, liver. Among these ex- 
creted compounds the more important are urea, uric 
acid, and carbon dioxide. Many other compounds, or- 
ganic as well as inorganic, are also eliminated from the 
body in the various excretions, though they are present 
but in small amounts. Coincident with this disinte- 
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A SLICE OF LONDON. 


| 
of eight-story traffic of which five-eighths is below the 
surface. 





FREIGHT ENGINE DESIGNED BY 


CORNELIUS VANDERBILT, JR. 


A POWERFUL freight engine designed by Cornelius | 
Vanderbilt, Jr., in which are embodied certain per- 
sonal theories of Mr. Vanderbilt’s of locomotive devel- | 
opment, has recently undergone a successful test on 
the lines of the New York Central and Hudson River 
Railroad Company. We present an engraving of the 
locomotive, which is known as No. 787, from which it 
will be seen that, in appearance, the new engine 
presents no radical departure from the standard type 
of motive power in use on the New York Central Rail- 
road. 

The engine is of the Mogul type, with a boiler of the 
extended wagon-top type, worked under the steam 
pressure of 180 pounds per square inch. The smallest 
ring of the shell is 60 inches in diameter, the fire box 
is 1113g inches long by 50%, inches wide, and the fire 
grate has an area of 29°45 square feet. There are 277 
flues, each 2 inches in outside diameter and 11 feet 6 
inches long. These flues furnish a heating surface of 

355 65 ; the total heating surface being 
1812°94 square feet. ‘The eylinders are 19 inches in dia- 
meter by 26 inches stroke. The driving journals are 
8 X 9 inches, the engine truck journals 54 x 103g inches, 
and the tender truck journals 44 x 10% inches. The 
driving wheels are 57 inches in diameter, the totzl 








| ing decline in functional activity, 


VANDERBILT, 


gration of living material there is a liberation of chemi- 
cal potential evergy, which manifests itself for the most 
part as heat and mechanical work. 

In order that the organs and tissues may continue in 
| the performance of their functions, it is essential that 
they be supplied with nutritive materials similar to 
those which enter into the composition of their living 
material, viz.: Proteids, fat, carbohydrates, water, and 
| inorganie salts. These compounds, though originally 
|derived from the food, are immediately derived from 
the blood as it flows through the capillary bloodvessels. 
The blood is therefore to be regarded as a reservoir of 
|nutritive material in a condition to be absorbed and 
transformed into utilizable and living material. Inas- 
much as the waterials lost to the body daily, through 


| disintegration and oxidation, though considerable, are 
|supplied by the blood, it is evident that this fluid 


would diminish rapidly in volume, with a correspond- 
were it not restored 
by the introduction into the body of new material in 
ithe food. With the diminution of the volume of the 
| blood and an insufficient supply to the tissues, there 
arise the sensations of hunger and thirst, which lead 
| to the consumption of food and the subsequent resto- 
ration of the physiological condition of the tissues. 
Those two sensations are also partially dependent on 
the empty condition of the stomach and the dryness of 
the mucous membrane of the mouth and throat. 

The foods which are consumed daily in response to 
the sensations of hunger and thirst are complex in com- 
| position and contain, thoughin varying amounts, pro- 
teids, fats, carbohydrates, water, and inorganic salts, 
which, in contradis stinetion to foods, are termed food 
principles or nutritive principles. In these compounds 
is also to be found the potential energy necessary to 
maintain the dynamic equilibrium of the body and 
which will become manifest as heat and mechanical 
work in the transformations of the material underlying 
| the nutritive processes. 

The animal body may be therefore regarded as a 
machine capable daily of performing a certain amount 
of work, by which is meant the overcoming of an op- 
posing force through a definite distance by the expen- 
diture of a definite amount of energy. In the perform- 
ance of its work, whether it be the raising of weights 
against gravity, the overcoming of friction, cohesion, 
or elasticity, the machine suffers disintegration and 
loses a portion of its available energy. Unlike other 
machines, however, it possesses the power, within lim- 
its, of self-renewal, self-adjustment, when supplied with 
foods in proper quantity and quality. 


QUANTITIES OF FOOD PRINCIPLES REQUIRED DAILY. 

In order that the body may continue in the perform- 
ance of its work and yet retain a given weight, it is es- 
sential that the loss to the body daily shall be exactly 
compensated by the introduction and assimilation of 
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a corresponding amount of food principles. 
condition is realized, the body neither gains nor loses, 
but remains in a condition of nutritive equilibrium. 
The determination of the exact quantities of the dif- 
ferent food principles required daily and their ratio to 
each other is made from an examination of the quan- 
tity and composition of the daily excretions. Since 


the proteids disintegrated are represented in the excre- | 


tions by urea and similar nitrogen-bolding compounds 
and the fats and carbohydrates by carbon-dioxide, it 
becomes possible to determine from them the quanti- 


ties required to restore equilibrium under any given | 


condition. But as the activity of the nutritive changes 


will vary in accordance with climatic conditions, work | 


done, ete., and as the excreted products will vary in 
the same ratio, it is obvious that the required amounts 
of food will vary in accordance with these varying 
conditions, if equilibriuim is to be maintained. 

Various estimates have been 
vestigators as tothe amounts of 
ducts and the food principles required daily, which, 
though differing to some extent, have, nevertheless, an 
average nutritive and energy-producing value. The 
following table shows the diet seale of Vierordt and 
the excretions to which it would give rise. As the in- 
come and outgo practically balance, there would be no 
change in the weight. 


COMPARISON OF THE INCOME AND OUTGO 





Income. |Grammes. Ounces. Outgo |Grammes.|Ounces. 
ee — ——— eS 
Proteid. wil 120 4222 Water 2690 94°80 
Fat . col 90 3°174 |Urea....... #0 1°40 
Carbohydrates 330 11°40 Feces | 166 5°85 
TER eee secee b 4 1°13) Salte t, -4 113 
Water...... 2818 99°3) §=\Carbon-dioxide.. 922 2°49 
Oxygen | 756 26°64 ‘Water formed in 
| | body | 296 10°43 
— | — = 
| 4146 4146 





Other estimates as to the amounts of the organic 
food principles required daily are as follows : 


Ranke. Voit. Moleschott. Atwater. Hultgren. 

Grammes. Grammes, Grammes. Grammes. Grammes. 
Proteid. ... . 100 118 130 125 134 
Fat 100 Mi St 125 79 
Starch . wo Lt 550 0) 522 


In arranging tables showing the relation between the 
income and the outgo, it is generally customary to 
state merely the amounts by weightof the nitrogen and 
carbon each contains. This method furnishes suffi- 
ciently accurate information regarding the metabol- 
ism of the body, for the reason that the nitrogen rep- 
resents the proteid, and the carbon, with the exception 
of that contained in the proteid, the fat and carbo- 
hydrates which have undergone disintegration or me- 
tabolisin. 

The following balance table, as given by Ranke, 
shows the relation of the nitrogen to the carbon in the 
average mixed diet and in the excretions of a man 
weighing 70 kilogrammes, in a condition of nutritive 
equilibrium 





Income, Grammes.; N | C 
i 
| 
- — a eee a 
Proteid | 0 | 155| 580 
Fat 100 } 70 
IDs 60068068 <ccnc0ce ecvesese 20) --e--| BO 
| 15 5 |225°0 
Outgo Grammes N ( 
, |_ 
Urea ° eevee - 31°5 | 2-14 
Uric achtl...cseces ° bee O5 yj 4 6°16 
Feces. . es oeceeereeel l'1 | 10°84 
C Og este os ee ee .. 208 00 
| 15°5 (25°00 





discharge for each kilograumme of body weight is 0 21 

gramme nitrogen and 3°03 grammes of carbon. The re- 
C 

lation of the two being — 14°55. Ona diet in which 

there is an excess of either proteid or carbohydrates 

this ratio necessarily changes 


CLASSIFICATION OF FOOD PRINCIPLES. 


Though the food principles are grouped as proteids, 
fats, carbohydrates, etc., there is a number of sub- 
stances in each group which differ somewhat in chemi- 
cal composition, digestibility and nutritive value. 
These are as follows 

1.— PROTEIDS 


Principle Where found. 


Myosin soceeeee «ee Flesh of animals 

Albumen, vitellin........ ....s. White of egg, yolk of egg. 
Casein coveseces Milk, cheese 

Serum-albumen, fibrin. ... . . Blood contained in meat 

Gluten .Grain of wheat and other cereals 


Vegetable albumen,... 
Leyumin .... 


Soft-growing vegetables. 
. Pease, beans, lentils, etc, 


2.—FATS. 


ee ee... ae es siz } Found in adipose tissue of animals. 
Stearin, palmitin, olein, fatty | In seeds, grains, nuts, fruits, and 
acids, soehine .«.' Other vegetable tissues. 


3. — CARBOHYDRATES. 


Dextrose or grape sugar ...... te 
Levulose or fruit sugar..... .. ‘ Found in fruite. 
Milk. 


Lactose or milk sugar.... 

Saccharose or cane sugar.... Sugar cane, beet roots. 

Maltose ° -»».Malt and malted foods. 

Starch a Cereals, tuberous roots and legu- 
(_ minous plants. 

.. Liver, muscles, 


Glycogen 


4.—INORGANIC 
Water — es | 
Sodium and potassium chlorid. | 
Sodium and potassium, calci-| In nearly ali animal and vegeta- 
um phosphates and carbon-{ bie foods. 
bevee A 
j 


5.—VEGETABLE ACIDS. 
Citric, tartaric, acetic, malic, ... Fruit and vegetables. 


The proteid principles of the food, after undergoing 
digestion and conversion into peptones, are absorbed 


If this 


made by different in- | 
the excreted pro- | 


into the blood. During the act of absorption they are 
transformed into the form of proteids characteristic of 
blood. After being distributed by the blood stream to 
the tissues, they are brought into relation with their 
living cells or bioplasm. The disposition made of the 
proteid material by the bioplasm has not been definite- 
ly determined. According to Voit, of the proteid thus 
brought into contact with the living tissues, only a 
| small percentage is utilized and assimilated for tissue 
|repair. This he terms tissue or organ proteid. The 
j}remaining large percentage circulating in the inter- 
stices of the tissues, though not forming an integral 
part of them, is acted on directly by them, merely in 
virtue of contact—split up, oxidized, and reduced to 
'simpler compounds. This he terms circulating pro- 


teid. 
According to Pfiliger and others, this view is not 
tenable. e asserts that, as material changes or 


metabolism can only take place within living cells, 
all the proteid must first be assimilated and organized 
by the cells before it can undergo metabolic changes. 
| Metabolism by contact action is denied, and the division 
of proteids into organ and circulating proteid is not jus- 
tifiable. In the process of metabolism the proteid suf- 
fers disintegration, giving rise through oxidation to 
|some carbon-holding compound, possibly fat, and to 
some nitrogen-holding compounds, whieh eventually 
give rise to urea. The intermediate stages, though 
|not definitely known, are possibly represented by gly- 
'ein, creatin, uric acid, ete. The disintegration of the 
| proteids is attended by the disengagement of heat, 
thus contributing to the general store of the energy of 
the body. 

The fat principles, after digestion, are absorbed by 
| the lymphatic vessels and discharged by the thoracic 
duct into the blood, fronr which they rapidly disappear. 
Though it is possible that a portion of the fat enters 
directly into the formation of the living waterial, it is 
generally believed that it is at once oxidized and re- 
duced to carbon-dioxide and water with the liberation 
of energy. The natural supposition that a portion of 
the ingested fat was directly stored up in the cells of 
the areolar connective tissue, thus giving rise to adi- 
pose tissue, has been disproved. 
physiological conditions, is a product of the metabolic 
activity of connective tissue cells and is a derivative of 
both proteids and carbohydrates. 

The carbohydrate principles, after digestion, are 
absorbed into the blood as dextrose. This compound 
is then stored up in the liver and muscles as glycogen. 
Before being utilized in the nutritive process, it is 
again reconverted into dextrose. The intermediate 
stages which dextrose passes through before it is re- 
duced to carbon-dioxide and water are only imperfectly 
known. Though a large part of the sugar is at once 
oxidized, it is now well established that another por- 
tion contributes to the formation of, if not directly con- 
verted into, fat. As the carbohydrates form a large 
portion of the food, they contribute materially to the 
production of energy. 

The inorganic principles, though not playing appa- 
rently as active a part in the metabolism of the body 
as the organic, are nevertheless essential to its physi- 
ological activity. 


Water is promptly absorbed after ingestion and be- | 


comes a part of the circulating flaids—blood and lymph. 
In the digestive apparatus it favors the occurrence of 
those chemic changes in the food necessary for their 
absorption, it promotes absorption of the food, holds 
various constituents of the blood and other fluids in 


The body fat, under | 


nucleins have been termed hematogens. The amount 
ot iron ingested has been estimated at from 10 to 9% 
milligrammes, the larger part of which is eliminated in 
the feces. The relatively small part eliminated by the 
kidneys and liver is usually taken as the amount 
metabolized, though it is probable that this is not 
wholly true, as there is evidence that iron can be re. 
tained in the body and utilized again in the formation 
of new hemoglobin. Contrary to what might be ex. 
pected, milk contains but a very small quantity of iron, 
not more than 3 or4 willigrammes in 1,000 grammes 
(human milk)—an amount for the development of the 
necessary hemoglobin. This is compensated for, how. 
ever, by the accumulation of iron in the liver during 
|intra-uterine life. According to Bunge, the liver of a 
newly born rabbit contains as much as 18° milli- 
grammes per 100 gramwes of body weight, while at the 
end of twenty-four days it only contains 3°2 milli- 
grammes per 100 of body weight. 

The Energy or Heat Value of Food Principles.—The 
| food consumed not only restores the material metabol- 
| ized and discharged from the body daily, but also the 
_energy which has been expended as heat and mechani- 
eal work. The food principles are products of the con- 
structive processes taking place in the vegetable world 
during the period of growth and activity. At the tiie 
of their formation there is an absorption and storing 
of the sun’s energy which then exists in a potential 
condition. During the metabolism of the animal body 
these compounds are reduced through oxidation to re- 
latively simple bodies, such as carbon-dioxide, water, 
urea, ete., with the liberation of their contained energy. 
All of the energy of the body, whatever its manifes‘a- 
tions may be, can be traced to chemie changes going 
on in the tissues, and more particularly to those changes 
involved in the oxidation of the food principles. 

The amount of heat or energy which any given food 
principle wili yield can be determined by burning a 
definite amount (e. g., 1 gramme) to carbon-dioxide aid 
water and ascertaining the extent to which the heat 
thus liberated will raise the temperature of a given 
amount of water (e. g., 1 kilogramme). The amount of 
heat may be expressed in gramme or kilogramme (e- 
grees or calories, a gramme calorie or kilogramme c::l- 
|orie being the amount of heat required to raise the 
| temperature of a gramme or a kilogramme (1,000 grai- 
| mes) of water 1°C. The apparatus employed for tl is 
| purpose is termed a calorimeter, which consists esse i- 
| tially of a closed chamber in which the oxidation takes 
| place and is surrounded with water, the rise in tempera- 
ture of which indicates the amount of heat produced 
| The results obtained by investigators employing dif- 
ferent calorimeters and different principles of the same 
|group vary, though within certain limits (e. g., 1 
|gramme casein yields 5867 kilogramme calories; 1 
|gramme of lean beef, 5656 caiories ; 1 gramme of fat 
| vields 9°353, 9°423, 9°686 calories; 1 gramme of earbo- 

hydrate, 4°182, 4°479, ete., calories). 

| In the human body as determined by calorimetric 
{methods the oxidation of the food principles vields 
| practically the sawe amount as they do when oxidized 
| outside the body, with the exception of the proteics, 
which are only oxidized to the stage of urea. As this 
| compound is capable of further reduction in the ealori- 
meter to carbon-dioxide and water with the liberation 
of heat, the quantity of heat it contains must therefore 
| be deducted from the estimated heat value of the pro- 
jteid. According to Rubner, 1 gramme urea will yield 
2°523 kilogrammme calories. As the urea which results 
| from the oxidation of 1 gramme of proteid is about }¢ of 





solution, hastens the general metabolism of the body, ; a gramme, the amount of heat to be deducted from the 
holds in solution various products of metabolic activity, | heat value of the proteid is 14 of 2°523 or 841 calories. 


and, leaving the body through the excretory organs, 


It has also been shown that some of the ingested pro- 


prowotes their elimination. | teid escapes in the feces, the heat value of which must 


Sodium chloride is absorbed into the blood and, unless 


'lost to the organism daily—about 15 grammes. The| 
exact role which sodium chloride plays in the nutritive 
process is unknown ; but, as it is present as a necessary | 
constituent in all the fluids and solids of the body, and 
as itis instinctively employed as a condiment, it may | 
be assumed to have a more or less important function. 

When taken as a condiment, it imparts sapidity to | 
the food and excites the flow of the digestive fluids ; it | 
ultimately furnishes the chlorine for the hydrochloric 
acid of the gastric juice. Judging from the impairment | 
of the nutrition as observed in animals after depriva- 
tion of salt for a long period of time, it favorably in- 
fluences the growth and functional activity of all tis- 
sues, 

It is well known that herbivorous animals, races of 
men as well as individuals who live largely on vege- 
table foods, require a larger additional amount of sod- 
ium chloride than carnivorous animals or human 
beings who live largely on animal foods, even though | 
the two classes of foods contain relatively the same 
jamounts. The explanation is that the vegetable foods 
contain potassium salts which, meeting in the blood 
| with sodium chloride. undergo decomposition into 
| potassium chloride and sodium carbonate or phosphate, 
| all of which, when in excess, are at once eliminated by 
the kidneys. The blood, therefore, becomes poorer in 

sodium chloride, one of its necessary constituents. 

Potassium phosphate and carbonate are also essential 
to the normal composition of the solids and fluids. 
: They impart a certain degree of alkalinity to the blood 
j}and lymph. one of the conditions necessary to the life 
‘and activity of the tissue cells bathed by them. When 
| administered in small doses, they increase the force of 
the heart, raise the arterial pressure, and increase the 
activity of the circulation. 

Calcium salts are partly utilized in maintaining the 
solidity of the bones and teeth, replacing the amount 
metabolized daily. Inasmuch as the metabolism of 
these two tissues is slight, there is not much need in 
the adult for lime as an article of food. In young ani- 
: als lime is essential to the solidification and develop- 
ment of bone. When deprived of it, the skeleton under- 
| goes a defective development similar to the pathologi- 
cal condition known as rickets. Lime is present in 
milk to the extent of 1°5 per cent., as well as in eggs 
and pease in relatively large quantities. 

Iron is contained in both animal and vegetable foods, 
not, however, in the form of inorganic iron, nor in the 
form of an organic salt, but as a compound with nu- 
clein, thus forming an integral part of the proteid mole- 
cule. After absorption the iron is utilized in the for- 
mation of the coloring matter of the blood corpuscles— 
hemoglobin. The organic compounds of iron and the 

















also be determined and deducted. This having been 


taken in excess, is utilized in replacing that which is | done, the physiological heat value becomes 4°124 calor- 


ies. 

The following estimates give approximately the num 
ber of kilograumme calories produced when the food is 
burned to carbon-dioxide, water, and urea in the body : 


ne cc ikccccccabdddadanttoscenwns 4°124 calories. 
1 a fat  aeespeen , © eesece -ooe MBB = 
1 carbohydrate yields....... ......... . 4116 


The total number of kilogramme calories or kilo- 
gramme degrees of heat yielded by any of the previous- 
ly given diet scales can be readily determined by multi- 
plying the quantities of food principles consumed by 
the above mentioned factors. The diet scale of Vier- 
ordt, for example, yields the following : 


120 grammes of proteid yields. . 494°88 calories. 


{ .. i. rn eee 841°77 
30 “« * starch 1358°28 
2694°95 


The total calories obtained from other diet seales 
would be as follows: Ranke, 2335: Voit, 3387: Mole 
schott, 2984; Atwater, 3331; Hultgren, 3436. 

Starvation.—The relation of the different food prin 
ciples to the general nutritive process becomes more 


|} apparent from an examination of the excretions from 


the body during the process of starvation combined 
with an examination of the organs and tissues after 
death. If an animal be deprived entirely of food 
a decline in body weight at once sets in, which con 
tinues until about 40 per cent. of the weight has bee 
lost, when death generally ensues. This for the reason 
that the active tissue cells consume, for the purpose ot 
maintaining the normal temperature of the body, not 
only their own reserve food material, but that of th« 
less active or storage tissues as well; and, in consequence 
there is a progressive diminution in weight. 

The phenomena which characterize this non-physio 
logical condition are as follows : Hunger, intense thirs¢ 
gastric and intestinal uneasiness and pain, diminished 
pulse rate and respiration, muscular weakness and 
emaciation, a lessening in the amount of urine and its 
constituents, diminished exhalation of carbon-dioxide, 
an exhalation of a fetid odor from the body, vertigo, 
Super, delirium, at times convulsions, a sudden fall in 

y temperature, and finally death. The duration of 
life after complete deprivation of food varies from eight 
to thirteen days, though this period can be prolonged if 
the animal be supplied with water, this being more essen 
tial under the circumstances than the organic materials 
which can be supplied by the organism itself. The dura 
tion of the starvation period will vary in accordance wit! 
the previous condition of the animal and the amount 
of reserved food the body contains. The excretion of 
urea declines very rapidly during the first two days—a 
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fact which has been attributed to a rapid consump- 
tion of the surplus proteid food. After this period, 
when the tissues begin to metabolize their own proteid, 
the excretion remains fairly constant until toward the 
close, When the amount eliminated falls very rapidly. 
As proteids contain about 16 per cent. of nitrogen, 1 
part of nitrogen equals 6°25 parts of proteid. Hence, 
for every 1 gramme of nitrogen or 2°14 grammes urea 
excreted, we may assume that 6°25 grammes of proteid 
or, according to Voit, 30 grammes of flesh have been 
metabolized. The daily excretion of urea, therefore, in- 
dicates the extent of the proteid metabolism. It will 
be observed also that there is a steady diminution 
in the exeretion of carbon-dioxide, though this is 
greatest in the last few days. As fat contains about 76 
per cent. of carbon, 1 part of carbon equals 1°31 parts 
of fat. Hence, for every 1 gramme of carbon or 3°66 
grammes ‘earbon-dioxide excreted we may assume 
that 1°31 grammes of fat have been metabolized. The 
daily exeretion of carbon, therefore, indicates the ex- 
tent of fat metabolism. The carbohydrates are here 
left out of consideration, as they constitute only about 
1 per cent. of the body weight. It must be borne in 
mind, however, that in the metabolism of proteid a 
certain quantity of fat is produced which also under- 
goes oxidation, The amount of the carbon or the fat 
that the proteid would give rise to, as previously deter- 
inined, must therefore be subtracted from that elimin- 
ated by the lungs, etc., in order to determine the amount 
of body fat metabolized. Observations of human be- 
ings in the fasting condition show that for a period of 
ten days there is a daily excretion of about 21 grammes 
cf urea, equivalent to about 70 grammes of proteid. 
‘This amount, however, may be reduced to from 50 to 
() per cent. if the individual has a surplus of body fat. 
‘!uman beings under similar circumstances inay lose 
curing the first few days 200 grammes of fat. 

The following table shows the excretion of nitrogen 
and earbon and the caleulated amounts of proteid and 
fut metabolized from an experiment made by Ranke on 
}:imself during a fast of 24 hours, beginning 24 hours 
ufter the last meal : 























Disintegration of Tissue. 
(Caleulated.) Expenditure. 
Nitro- Nitro- 
gen. Carbon, gen. Carbon. 
¢ Urea, 17 grms.... im 7 os 
-roteid, 50 grme....| 78 | 26S casts, Shem. § . 
‘at, 1996 grms....| 00 1575 |Carbon-dioxide....| 00 180°6 
| 78 | 1960 72 | 1840 
} 





Coincidently with these losses to the body there is 
also a gradual loss of inorganic salts, and toward the 
termination of the period a sudden fall in temperature 
of several degrees Centigrade, in consequence of the 
final consumption of all available food, when death 
ensues, in all probability, from a cessation in the action 
of the heart. 

Post Mortem Appearances.—It has been experiment- 
ally determined that animals die when the body 
weight has declined to about 40 per cent. Post mor- 
tem examination shows that the loss of material, 
though very generally distributed throughout the 
body, is greatest in organs aad tissues least essential to 
life. 

The results of an analysis ofthe organs and tissues 
of a eat after a 13 day period of starvation, during 
which the animal lost 1,017 grammes in weight,are given 
in the following table, based on data furnished by 
Voit: 





Actual Loss 











Organ. Per cent. |" oF Tissue. 

Grammes. 
RERIOED GD. cco cccccesccccss ac 0beeseceos eee 7 267 
NPlOM.....cecceseccceccee seseeereccces €7 6 
IDL 46d vcae chChdCOhienseevietesonde éee ot 49 
DMUs edntosceccose: vesccceseccevesesee conseue 40 1 
Muscles 31 429 
Blood ones 27 37 
Kidneys. wine 26 7 
Skin and hair...... 21 8y 
PR iciwews “eo 18 3 
Intestines. ... . 18 21 
PUT cce coscsncce 17 1 
eo 14 55 
PE idsntebahaden 06 bevesede- -ebbus 3 0 
Nervous 8YStEM.........6.6seeeeee Os eeccccoees 3 1 








It will be observed from this table that the adi- 
pose tissue suffers the greatest loss, the entire 
amount disappearing with the exception of a small 
portion in the posterior part of the orbital cavity and 
around the kidneys. The muscles, though only losing 
31 per cent. of their weight. yet furnish 429 grammes 
of presumably proteid material, for nutritive purposes. 
The heart and nervous system experience but slight 
loss. 

Mixed Diet. —The chemical composition of the tissues, 
taken in connection with their metabolism during 
starvation, implies that no one article of food is suffi- 
cient for tissue repair and heat production ; but that 
all classes of foods, in other words, a mixed diet, are es- 
sential to the maintenance of a normal nutrition. Ex- 
perimental investigation has also conclusively estab- 
lished this fact. Moreover, the amounts of nitrogen 
aud carbon eliminated daily, and the ratio existing be- 
tween them, indicate the amounts of proteid, fat and 
carbohydrate which are required to cover the loss. 

Metabolism on a Purely Proteid Diet. — Notwith- 
standing the chemical composition of the proteids and 
the possibility of their giving rise to both tat and a 
carbohydrate during their metabolism, it has been 
found extremely difficult to maintain the normal 
nutrition for any length of time on a pure proteid or 
fat-tree flesh diet. This, however, has been accouplished 
with dogs. It was found, however, that, in order to 
maintain the equilibrium, it was necessary to increase 
the proteids from two to three times the usual amount. 
Thus, a dog weighing 30 to 35 kilogrammes required 
from 1,500 to 1,800 grammes of flesh daily in order to 
get the requisite amount of carbon to prevent consump- 


tion of its own adipose tissue. Under similar circum- 
stances, a human being weighing 70 kilogrammes would 
require more than 2,000. grammes of lean beef-—an 
amount which, from the nature of the digestive appar- 
atus, it would be practically impossible to digest and 
assimilate for any length of time. Even the slight ha- 
bitual excess beyond the amount normally required is 
imperfectly assimilated and gives rise to the production 
of nitrogen-holding compounds which,on account of the 
difficulty with which they are eliminated by the kid- 
neys, accumulate within the body and develop the 
gouty diathesis, with all its protean manifestations. 

Metabolism on a Fat and Carbohydrate Diet.—As 
nitrogen is an indispensable constituent of the tissues, 
it is evident that neither fat nor carbohydrates can 
maintain nutritive equilibrium except for very short 
periods. On such a diet the tissues consume their own 
proteids, as shown by the continuous excretion of 
urea, though the amount is less than during starvation. 
An excess of fat retards the metabolism of proteids. 
The same holds true for the carbohydrates. 

Thus, in any well arranged dietary there should be a 
combination of proteids, fats and carbohydrates in 
amounts sufficient to maintain nutritive equilibrium ; 
in other words, to repair the loss of tissue and to fur- 
nish the requisite amount of heat in accordance with 
work done, as well as with climatic and seasonal varia- 
tions. 


COMPOSITION OF FOODS. 


The food principles essential to the maintenance of 
the nutrition of the body are contained in varying 
proportions in compound substances termed foods ; e. g.: 
meat, milk, wheat, potatoes, ete. Their nutritive 
value depends partly on the amounts of their contained 
food principles and partly on their digestibility. The 
dietary of civilized man embraces foods derived from 
both the animal and vegetable worlds. The following 


table shows the average percentage composition of ! 


various kinds of meats : 


COMPOSITION OF ANIMAL FOODS. 























r, ut- > Yow" 

In 100 Parts. | Beef. | Veal. | Mut bpest. Fowl. | Fish. (Qin: Bags. 

Water............ 76°25 | 7°82 | 75°59 | 72°57 | 70°80 | 79°30 | 86-87) 73-67 

Proteid 20°24 | 19°86 | 17°11 | 19°91 | 22-70 | 18°30 | 475 12°55 

ish. cheese 168] 0°82) 547) 582] 410! 070) 350 12°11 

Carbohydrates 050] 0°80| 0°60) (60) 120/ 0°90) 400 055 
“se RED 1°38] 0°70] 1:23] 1-70 120 | 080 | O17) 118 





It will be observed from these analyses that the 
meats contain from 18 to 20 per cent. of a proteid which 
belongs in virtue of its chemical relations to the group 
of globulins. In the living condition this body, known 
as myosinogen, is in a sewi-fluid condition, but shortly 
after death undergoes coagulation, giving birth to 
solid myosin and a soluble albumen. There is also 
present in meat small percentages of other forms of 
proteid ; e. g.: myoalbumen, myoglobulin, paramyosin- 
ogen, ete. After being subjected to the cooking pro- 
cess, meats contain the albuminoid body gelatin, a pro- 
duct of the transformation of the proteids of the con- 
nective tissue. 

The percentage of fat, that contained within the 
meat substance, is very small except in mutton and 
pork, where it rises to 5°4 percent. and 5°8 per cent. 
respectively. The fat globules in these meats are 
packed closely between the muscular fibers, and pre- 
vent the easy entrance of the digestive fluids, and hence 
are more difficult of digestion than beef. 

The carbohydrates vary from one-half to one per 
cent., and are represented by glycogen. The principal 
inorganic salts are potassium phosphate pod sodium 
chloride. All meats should be cooked before eaten. 
This, when properly done, not only makes the meat 
more palatable and appetizing from the development 
of agreeable flavors, but converts the connective tissue, 
which, in old animals especially, is tough and resisting, 
into gelatin, thus rendering it more easy of mastication 
and digestion. At the same time parasitic organisins, 
such as the tenia or tape worms, trichina spiralis, as 
well as bacterial growths, which frequently infest the 
bodies of animals, are destroyed and made haruuless. 

Milk is the natural food of the young of all mammals, 
and is usually regarded as typical on account of the ra- 
tio existing among its nutritive principles. The analy- 
sis given above is that of cow's milk. Examined micro- 
seopically, milk is seen to consist of a clear fluid,the milk 
plasma, holding in suspension an enormous number of 
small, highly refractive oil globules, which measure on 
the average about ;5)55 of aninch,in diameter. Each 
globule is supposed by some observers to be surrounded 
by, a thin albuminous envelope, which enables it to 
maintain the discrete form. Others deny the existence 
of such a membrane. The chief proteid constituent of 
milk, easeinogen, is held in solution by the presence 
of phosphate of lime. On the addition of acetic acid or 
sodium chloride up to the point of saturation the case- 
inogen is pretipitated as such and may be collected by 
appropriate chemic methods. When taken into the 
stomach, caseinogen is coagulated ; thatjis, it is separa 
ted into casein or tyrein and a small quantity of a new 
soluble proteid. This change is brought about by the 
presence in the gastric juice of a special ferment known 
as rennin. 

The fat of milk is more or less solid at ordinary tem- 
peratures. It is a composition of olein, palmitin, and 
stearin, with a small quantity of butyrin and caproin. 
When milk is allowed to stand for some time, the fat 
globules rise to the surface and form a thick layer 
known as cream. When subjected to the churning 

rocess, the fat globules run together and form a co- 
erent mass—butter. 

Lactose is the particular form of sugar found in milk. 
In the presence of the bacillus acidi lactici, the lactose 
is decom into lactic acid and carbon-dioxide, the 
former of which not only imparts a sour taste to the 
milk, but causes a precipitation of the caseinogen. 
The chief salt found in milk is phosphate of lime, and 
is the chief source of this agent in the formation of 
bones. 

Eggs are also to be regarded as complete natural 
foods, inasmuch as they contain all the necessary food 
principles. The analysis given in the above table rep- 
resents the composition of the entire egg. The white 





cent. of fat. The yolk, however, contains 15 per cent. 
of proteid and 30 per cent. of fat. 


COMPOSITION OF CEREAL FOODS. 




















Buck- 
In 100 Parts. Wheat. | Rye. | Barley. | Oata. | Corn.) Rice. wheat 

—— - at ° 
a ee 136 | 12°65] 13°77 | 12°37 | 13°10 | 13°12 | 1262 
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That the cereals are most important and useful arti- 
cles of diet is evident from their composition, consist- 
ing, as they do, of proteids and carbohydrates in large 
proportion. Owing to the cellulose or woody fiber 
which envelops and penetrates the grain, they are 
somewhat dificult of digestion. A section of a grain 
of wheat shows the external cellulose envelope, the 
bran or husk, beneath which is a layer of large cells 
containing the chief proteid—the gluten. The interior 
of the grain consists of small cavities, the walls of 
which are formed of cellulose and which contain the 
granules of starch, fat, small quantities of proteid, and 
inorganic salts. Aj] other cereals have a similar struc- 
ture. 

In the preparation of white flour from wheat it is 
customary to remove the husk, a process which in- 
volves the removal also of a portion, if not all, the 
gluten cells, so that such flour contains less nitrogen- 
ized material than the original grain. It is possible, 
however, in the milling of wheat, to remove only the 





husk and retain the gluten in the flour, as is the case 
with whole wheat flour. 

Bread is an artificially prepared food made either of 
wheat orrye. Owing to the fact that the proteids of 
the other cereals do not possess the same adhesive pro- 
perties when kneaded with water, they cannot be used 
for bread-making purposes. In the making of bread, 
the flour is kneaded with water until a glutinous mass 
—dough—is formed. During this process, salt, sugar, 
and yeast areadded. It is then placed in a temperature 
of about 100° F. In the presence of heat and moisture 
the natural ferment of the flour—diastase—converts a 
portion of the starch into sugar, which in turn is split 
up into carbon-dioxide gas and alcohol by the yeast 
plant. The bubbles of carbon-dioxide, becoming en- 
tangled in the dough, cause it toswell or rise and sub- 
sequently give the porous or spongy character to the 
bread. When baked at a temperature of 400° F., the 
alcohol is driven off, yeast cells and other organisms 
are destroyed; the starch, particularly that on the 
surface, is dextrinized. Thus prepared, white bread 
cousists of water, 32 per cent. ; proteid, 8°8 per cent.; 
fat, 1°7 per cent. ; carbohydrate, 56°3 per cent.; salts, 
09 per cent. The principal salts are potassium and 
magnesium phosphate. Whole wheat bread consists 
of water, 40 per cent.; proteid, 12°2 per cent.; fat, 1°2 
per cent. ; carbohydrate, 43°5 per cent.; salts, 1°3 per 
cent.; cellulose, 1°8 per cent. 


COMPOSITION OF VEGETABLE FOODS. 
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The vegetable foods, as a class, vary considerably in 
nutritive value and digestibility, the latter depending 
on the amount of cellulose,they contain. A section of a 
vegetable shows not only the presence of an external 
envelope, but also an inner framework which pene- 
trates the vegetable in all directions. The nutritive 
principles are contained in small cavities, the walls of 
which are formed by the framework. Nearly all vege- 
tables require cooking before being eaten. When sub- 
jected to heat and moisture, not only is the texture of 
the vegetable softened and disintegrated, but the 
starch grains are hydrated and partially converted 
into dextrine and sugar. At the same time various 
savory substances are set free, which make the food 
more palatable. 

Beans and peas contain large quantities of a proteid, 
legumen, and starch, and hence are especially valuable 
as nutritive foods. The presence of the cellulose enve- 
lope, especially in old beans and peas, combined with 
rather a dense texture, renders them somewhat diffi- 
cult of digestion. Potatoes, though largely employed 
as foods, are extremely poor in proteids, 2 per cent., 
and carbohydrates 20 per cent. When sufficiently 
cooked they are easily digested, owing to the small 
amount of cellulose they contain. 

The green vegetables, e. g., lettuce, spinach, toma- 
toes, asparagus, onions, ete., though containing food 


' . . . 
principles in small amounts, are, nevertheless, valuable 


adjuncts to the dietary, for the reason that they con- 
tain inorganic as well as organic salts, which appear 
to be necessary to the maintenance of the normal nu- 
trition. The want of green vegetables has been sup- 
posed to be the cause of scurvy. 

Ripe fruits, grapes, cherries, apples, pears, peaches, 
strawberries, lemons, oranges, etc., though consumed 
largely, possess but little nutritive value. They con 
sist largely of water, 75 to 85 per cent., proteids a trace, 
sugar from 5 to 13 per cent., organic acids, citric, malic, 
tartaric, pectose, and various inorganic salts. The dis 
position of the vegetable acids in the economy and the 
role they play in the nutrition has not been satis 
factorily determined. 

Relative Value of Animal and Vegetable Foods. 
Though both animal and vegetable foods contain the 
different classes of food principles, it is not a matter of 
entire indifference as to which are consumed. I[t has 
been found by experiment that animal proteids are 
more easily and completely digested aud absorbed 
than vegetable ee: that cellulose is not only 





highly indigestible, but by its presence in large quanti- 


of the egg contains 12 per cent. of proteid and 2 per: ties retards the digestive process and impairs the act- 
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ivity of the entire digestive mechanism. ~The -follow- 
ing table shows the relative digestibility of the two 
classes of foods : 


Vegetable. Animal. 


Undigested. Undigested. | 


Weight of Food. 


Digested. Digested. 


899 
812 


73'S 111 | 
16°6 18°8 
{ 
| 


ae 
53° 


Of 100 parts of solids. .. 

Of 100 parts of proteid.,. 

Of 100 parts of fate or 
carbohydrates 


5 
4 


96°9 
Hoffman. 


90°3 97 





Construction of Dietaries.—Inasmuch as neither the | 

animal nor vegetable foods contain the food principles 
in proper quantities and proportions, the instinctive | 
choice of mankind has led to a combination of the two 
classes of foods. From the analyses tabulated above | 
it becomes comparatively easy to construct a suitable 
dietary, composed of different articles of food, in which 
the food principles shall bear the proper ratio to each 
other—a ratio based on the total quantity of nitrogen 
(15 to 20 grammes) and carbon (225 to 300 grammes) 
eliminated from the body daily. 

It is only necessary, therefore, to combine two or | 
more foods, the composition of which is known, in 
quantities sufficient to furnish the requisite amount of | 
nitrogen and carbon or their equivalents in proteid, | 
fat, and carbohydrates. As illustrations of such com- 
binations the following examples are given : 

N. 
15 


C. | 
5O 
75 
100 


Food Principles 
Proteid . 100 grms 
( Fat 
) Carbohydrates... 


88 oz. | 
14°2 oz. | 
35 oz, 
2502 


.. 2350 grme., 
. 400 erme., 
100 grme., 
70 grms., 


Meat.... 
100 grms 
250 germs. 


6 2 
(Ranke.) 
N Cc. 

4g lb 75 grms 4 grms. 
I Ib. 5°5 grins. litgrms 
iy Ib S44 grms. 
. 40 grme., | Ib 45 grma. 
-» 25 grms , 4 pint 20 grms. 
. 113 grma., 4 Ib. 15 grms 
56 grms., 4 Ib 20 gre 


.. 25 gma., 
. 460 grms., 
113 grme., 
13 grins. 
17 grme 
2 0 grma, 
3°0 grme. 
21°0 335 
(Waller.) 


SOLDIER. 


. Doz 
12 oz. 
12 oz. 
18 oz. 

. Woz 
lh oz 

. Woz, 


DAILY RATION STATES 
Fresh beef 

or pork 

or bacon 
Flour 

or soft bread 

or hard bread .. 
Potatoes. .... 
‘ potatoes 11h} 
} tomatoes 4} | 
Beans or peas. 
Rice or hominy. 
Coffee.. 


OF THE UNITED 


or 16 oz, 

24 oz, 
1°6 oz 
1°6 oz. 
2°00 oz. 
0 32 gill 
0-60 gill 


INVISIBLE AND SYMPATHETIC: INKS. 


By J. R0tmerrory HI. 


SO-CALLED invisible and sympathetic inks are well 
known, and there are many formute for their produc- 
tion. They have been used for secret correspondence, 
but are perhaps of more interest to the conjurer or the 
romancist than to the prosaic disciple of Galen. And 
yet the latter is not infrequently applied to by the con- | 
urer, either professional or amateur. Suc h was my 
foe on arecent occasion. An invisible or a sympathetic 
ink was required that would become visible on ex 
posure to the fumes of either chloroform, ether, or am- 
monia. A reference to the usual authorities gave no 
practical result, and the case seemed rather hopeless ; 
but it occurred to me that by using a solution of mer- 
curous nitrate and exposing the writing to the fumes 
of ammonia, a precipitate of black mercurous nitrate 
would be formed and give the desired result. On writ- 
ing with such a solution, by means of a quill, on ordin- 
ary white paper, the writing, when dry, is invisible. 
A small quantity of strong solution of ammonia is 
placed.in the bottom of a large cylindrical glass jar, 
which thus becowes filled with ammonia gas in a suit- 
ably moist condition. On placing the paper with the 
invisible writing inside the jar for a few seconds and 
then withdrawing it, it will be found that the writing 
comes out in a very distinct black. 

This is an invisible ink, but when once developed it | 
remains. A sympathetic ink, on the other hand, is one 
that becomes visible and then vanishes again as re- 
quired, To meet this requirement it occurred to me to} 
try a fairly strong solution of phenol-phthalein. Writ- | 
ing with such a solution on ordinary white paper is 
quite invisible when dry, but when placed for a few 
seconds in the jar above mentioned the writing be- 
comes of a beautiful pink color, which fades as the am- 
monia evaporates. By breathing upon the paper the 
color disappears almost immediately. By a little 
thought many other devices of a curious and interest- | 
ing kind might be discovered, and perhaps the addi-| 
tion of the foregoing to the ideas already in existence 
may be found useful by those who are called upon to} 
eater for the multifarious demands for something new, 
uvesterious, and entertaining.—Pharmaceutical Jour- 
nal 





It will be glad news to tourists to learn that the 
sewage problem has made its appearance at Naples. 
The disposal of the town refuse has led toa lengthy dis- 
cussion at the meetings of the Reale Instituto d'In- 
coraggiamento di Napoli, and the publication of a 
nutuber of papers in their large annual volume of Atti. 
The subject is introduced by Prof. Paolo Boubée, who 
seems to rather favor treatment by the Arnold-Le 
Blane. system, or the use of destructors: though it 
would appear that the refuse of the Neapolitan streets 
is too wet, and also too poor in carbon; to burn with- 
out the additional consumption of ecoal.. At present 
the street sweepings are taken and depeeieed some 
distance outside the city, and the accumulations ulti- 
mately used as manure; but. the effluvia arising from 
so large a mass of putrefying matter have become pre- 
judicial to health. It is suggested that the problem | ¥¥ 
might be best solved by a series of experiments on the 
different alternative methods of disposal. 





| sword-swallowers, 


| graphs. 


| or magic to whom it will not appeal 
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By. CEO. M. HOPKINS. 


| Twentieth Edition, Revised and Enlarged. 914 Pages. 820 
er cas ae in Cloth. Price, by mail, | 
Half Morocco, $5.00. 


This is a book fall of interest and value for teachers, students and others 
who desire to impart or obtain a practical knowledge of Physics 
This splendid work gives young and old something worthy of thought. 
It has influenced thousands of men in the choice of a career. It will give 
anyone, young or old, information that will enable him to comprehend the 
areat mprovements of the day. It furnishes suggestions for hours of in- | 
structive recreation. | 


What the Press says of ‘‘ Experimental Science."’ 


Mr. Hopkins has rendered a valu 
able service to experimental physics.” 

Evening Post. 

“The book is one of very practical 
character, and no one of ascientific turn 
of mind could fail to find in its pages a 
fund of valuable information.” lectric 


*:. The work bears the stamp of a 
writer who writes nothing but with cer 
tainty of action and result, and of a 
teacher who imparts scientific informa 
tion in an attractive and ee 
manner. "— American Engine 

“Itshould A found inev ery library.” 
—Engish Mecha 
‘he book woud be a most judicious 
holiday gift.”—Engineering and Mining 
| Journal 


Mr. Thomas A. Edison says: “ The 
practical character of the physical ap 
paratus, the clearness of the descriptive 
matter, and its entire freedom from 
mathematics, give the work a value in 
my mind superior to any other work on 
elementary physics of which I am aware. 


Prof. D. W. Hering, University of the City of New York, says: “ I know 


of no work that is at the same time so popalar in style and so se ientitie in 
| character.” 

Prof. W. J 

| far the best thing of the 

cordiatiy and emphatically.” 

Hundreds of cordial recommendations from eminent Professors 

and Scientific men. | 

} 

| 

| 

| 


Rolfe, of Cambridgeport, Mass., writes: “The book is by 
‘ind have seen, and I can comsesena it most 


Send | for illustrated Circular and Table of Contents. 
THE SCIENTIFIC AMERICAN 


CYCLOPEDIA of RECEIPTS, NOTES and QUERIES | 


EDITED By ALBERT A. HOPKINS. 
12,600 Receipts, 708 Pages. 


Price, $5 in cloth ; $6 in sheep ; $6.50 in half morocco; Postpaid 


This splendid work contains a 
careful compilation of the most use 
ful Receipts and Replies given in 
the Notes and Queries of correspon- 
dents as published in the SCIEN 
TIFIC AMERICAN during the past 
fifty years ; together with many val- 
uable and important additions. 

Ov twelve thousand 
selected receipts are here collected ; 
nearly every branch of the useful 
arts being represented. It is by far 
the most comprehensive volume of 
the kind ever placed before the 
public. 

The work may be regarded as 
the product of the studies and prac- 
tical experience of the ablest chem- 
ists and workers in all parts of the 
world; the information given being 
of the highest value, arranged and 
~* condensed in — . conven- | 





* tent for ready 

Almost Searr, “inquiry that can 

be thought of, relating to formule 
used in the various manufacturing | 

industries, wiil here be found an 

“ eg swered. 
: Those who are in search of in- 
dependent business or employment, relating to the home manufacture of 
salable articles, will find in it undreds of most excellent suggestions. 


“MAGIC 


Stage Illusions and Scientific Diversions, Including Trick 
Photography. 
By ALBERT A. HOPKINS, 


Editor of the ‘* Scientific American Cyclopedia of Receipts, Notes and 
Queries,” etc. 


This unique work appeals to the professional and the amateur alike 
and will prove a welcome addition to any library. The illusions are illus- 
trated by the highest class of engravings. 

Great attention is paid to the exposés of 
large and important illusions; these have 
been in many cases furnished by the presti- 
digitateurs themselves. Some of the most 
important tricks of Robert Houdin, Bautier 
de Kolta, Heller, and Herrmann are ex- 
= Conjuring is not neglected, a se- 
ection of some of the best known of these 
tricks having been made. Fire-eaters 
ventriloquists, shadow- 
graphists, all come in forashare of atten- 
tion, while the chapter on “ Mental Magic” 
describes simple means of performing sec- 
ond-sight. | 

Such entertainments as cycloramas, fire- | 
works, etc.. are also treated, and al) well j | | 
illustrated with original engrevines. Auto- i 

n } 





mata and curious toys are then described. 
This work is acknowledged by the Proe 
fession to be 


THE STANDARD WORK ON MAGIC. 


The section devoted to Photographic Di- 
versions is very complete, giving the meth- 
od of producing astonishing trick photo- 
The method of taking and project- 
ing moving photographs is described in de- | 


tail—the vitascope, the cinematograph, the 
mutoscope, and the mutograph being fully SECOND EDITION 
described and illustrated. This work can- NOW READY. 
not fail to be of interest to young and old, 
and there is hardly any one who is in any way interested in either science 
It is beautifully printed and is very | 
attractively bound in special cloth, with stamp in colored inks. | 
568 Pages. 420 Iustrations. | 
Price? by mail to any part of the world, $2.50 
An | Mustrated Circular sent on Application. 





A COMPLETE | 


ELECTRICAL LIBRARY 


By Pror. T. O’CONOR SLOANE, 
Comprising five books, as follows: | 
Arithmetic of Electricity, 138 pages o $1.00 
Electric Toy Making, 140 pages . 1.00 
How to Become a Successful Electrician, 189 pp. 1.00 
Standard Electrical Dictionary, 682 pages... ...... 3.00 
Electricity Simplified, 158 pages .... 1.00 





twrThe above five books by Prof. Sloane may be purchased singly at 
the published prices, or the set complete, put up in a neat folding box, 
wm be furnished to Scientifie American readers at the special reduced 
olla You save $2 hy ordering the complete set. 
Five volu es, and over 450 illustrations. 
t#-Send fur Tullt table of contents of each of the books. 
"Our complete book catalogue of 116 pages, containing reference to 
works of a scientific and technical character, will be sent free to any 
address on application. 


MUNN & CO., Publishers, 361 Broadway, WN. Y.' 


| other publication. 


‘ 
Mexico. 


SINGLE COPIES, 


at 


T = Bw 


Scientific American Supplement. 


PUBLISHED WEEKLY. 
Terms of Subscription, $5 a Year. 


Sent by mail, postage prepaid. to subscribers in 
part of the United States or Oanada. Six dollars 
year. sent, prepaid, to any foreign countrv. 

All the back numbers of THE SUPPLEMENT, from the 
' commencement. January 1, 1876, can be had. Price, 
10 cents each. 

All the back volumes of THE SUPPLEMENT can like 
wise be suppiied. Two volumes are issued yearly, 
Price of each volume, $2.50 stitched in paper, or $3.8 
bound in stiff covers. 

COMBINED RATES.—One copy of SCIENTIFIC AMERF 
CAN and one copy of SCIENTIFIC AMERICAN SUPPLE 
MENT, one year, postpaid, $7.00. 

A liberal discount to bookseilers, news agents, and 
canvassers, 

MUNN & CO.,, Publishers, 361 Broadway, New York, 


TABLE OF CONTENTS. 


I. AGRICULTURE.—Nut Growing Increasing 
IL. 
lil. CHEMISTRY. 
IV. 


Vv. ELECTRICITY. 
The Refraction of Electric Waves.- 


AUTOCARS.—Automobile Traveling Vehbicles.—5 illustrations... | 
Companions of Argon 
CIVIL ENGINEERING.—A Slice of London.—1 illustration 


New Form of Electrometer.—1 = eee mene 
2 illustrations..... 


VL. FOODS.- 
VIL. 


Foods 


LOCOMOTIVE ENGINEERING.—Freight Engine Designed by 
Cornelius Vanderbilt, Jr.—1 illustration i9 


Holding Power of Cut and Wire Nails....... . 


VIIL. MECHANICS.- 
T -2 illustrations 


he Watts-Collier Rope Haulage Clip. 


. MECHANICAL ENGINEERING.—A Large Hydraulic Pump- 
=i Engine. —1 illustration.. 
New Wave Power Motor.—3 illustrations. 
' X. MISCELLANEOUS 
Electrical Notes 
Miscellaneous Notes 
Selected Formule 


XI. NAVAL 
the United States Navy. 
BORN, United States Navy 

Torpedo Boat Destroyers. For sea service, with ‘special refer- 
eee to the conditions that I excttecde on the Pacific coast. ——s G. 
JICKIE ‘ . 


ARCHITECTU RE.—Designs of the New Vessels for 
~By Chief Constructor PHILIP HICH- 


XIlL. PHOTOGRAPHY.—Automatic Enlarging Apparatus.—1 illus- 
lon, eee 


tratio 


X1IL. PHYSICS.—Te mperare of Ebullition of Liquid Ozone.—3 
illustrations. ! 

XIV. TECHNOLOGY.—Oil of Lemon.—By FRANC. ANT. CORTO...... 

Invisible and Sympathetic Inks.—By J. RUTHERFORD HILL.... 

XV. a dd» AND rite ORATION.—The Raters te amas to 
the Holy Land.—6i trations. ie 





SPECIAL NAVAL SUPPLEMENT No. 1165 


contains a historical review of the modern United States navy, the classifi- 
cation of the various forms of war vessels and nearly one hundred illustra- 
tions, including details of construction of such vessels not found in any 

A map of Cuba printed in five colors accompanies it. 
Price, 25 cents. Single copies sent by mail in United States, Canada and 
Foreign countries, 8 cents extra. 


MUNN & CO., 361 Broadway, New York, 





THE SCIENTIFIC AMERICAN 
Army and Coast Defence Supplement 


It treats of guns and gun carriages for Army and Navy use and Coast 


| Defence, including disappearing gun carriages, rapid fire guns, machiné 


guns, mortars, etc., with special reference to their construction and opera 
The subject’ of projectiles, powders, gun cotton, etc., is also fully 
treated ; range finders, torpedoes, submarine mines and armor are all full 
described and illustrated. There is also a section devoted to the sm 
arms of the Army and Navy. together with an account of the organize 
tion of the Army, with fine engravings of prominent Generals. Never 
before have these subjects been treated in such a popular way. The il 
lustratigns number over 100 and inc lude a magnificent double page Supple 
ment of our largest battleship, the “lowa.” The whole is enclosed in& 
handsome cover, showing a large coast defence gun in action. 
Price by mail, 25 cents ; to foreign countries, 35 cents. 


MUNN & CO., Publishers, 361 Broadway, New York. 


BUILDING EDITION 


OF THE 
SCIENTIFIC AMERICAN. 


Those who contemplate building should not fail to 
subscribe, 


ONLY $2.50 A YEAR. 
$2.00 each, yearly 


tion. 





Semi-annual bound volumes 


bound volumes $3.50 each, prepaid by mail. 


Each pumber contains elevations and plans of a 
variety of country houses; also a handsome 


COLORED PLATE. 
25 CENTS EACH. 
_ MUNN a co., 361 Broadway, New York. 


ATENTS! 


MESSRS. MUNN & CO., in connection with the publica 
tion of the SCIENTIFIC AMERICAN, continue to examine 
improvements, and to act as Solicitors of Patents for [n- 


ventors. 
In this line of business they have had over fifty y years ’ experience, and 1 7 
have wnequaled facthties for the preparation of Patent Drawi » Geert 

cations, and the prosecution of Applications for Patents in the ied 
States, Canada, and Foreign Countries. essrs. Munn & Co. also attend 
the preparation of Caveats, Copyrights for Books, Trade Marks, Reissues. 


Assignments, and Reports on Infringements of Patente. All business in- 
trusted to them is done with special care and promptness, on very reason 


able terms. 
full informs 
Trade 








A pamphlet sent free of charge, jon 
tion about Patents and how to At. them ; directions concerning 
Marks. Copyrights, Designs. Patents, Appeals. Reissues, Infringements, 
Assignments, Rejected Cases, Hints on the Sale of Patents, etc. 

We also send, free of charge, a Synopsis of Foreign Patent Laws chewing 
the cost and method of securing patents in all the principal coun‘ries 


the world. 
MUNN & CO.. Solicitors | of Patents, 
BRANCH OFFICES.—No. 6% F F street. Wi Washington, D. C. 





ers in any 
dollars g 


', from the 
ud. Price, 


T can like 


IC AMERE 
y SUPPLE 


gents, and 


tion 


igned by 


Pump 


sels for 
P HICH 


1 refer 
By G 


1 illus 


zone.—3 


y, the classifi- 
dred illustra- 
found in any 
ompanies it. 
, Canada and 


York, 


ise and Coast 
ins, machiné 


nts. 
y, New York. 


the publica 
to examine 
ents for In 


nce, and | 7 
ings, Spe: 

the Uni ed 
iso attenc i 
8, Reissues. 
business in 
very reason: 


ull informa 
rning Trade 
ringements, 


ws showin 
coun ‘ries 








